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Dr. 1.0. Palefski’s 


Gastro-Duodenal Tube 


See Dr. Palefski’s interesting article 
on page 385, September Issue 


NEW and EFFECTIVE 


The Palefski Tube is rapidly gain- 
ing the confidence and approval of 
surgeons throughout the country. 


Try one yourself—simply detach, 


fill in and mail the form given 
below, to us 


The 
Kny-Scheerer Corporation 
of America 


56-58 W. 23rd St. NEW YORK 


Send me 


Palefski Tubes 
Name 

Street 

City State 

My dealer is 


City 


The Surgeon-General’s 
Opinion of the Carrel- 
Dakin Treatment 


\ ERRILTE W. IRELAND. M.D., 
i Surgeon-General of the United States 
Army, summarized in a recent issue of the 
Journal of the American Medical Asso 
ciation, the achievements of the Army 
Medical Department in the World War. 

After setting forth the conflicting 
opinions of medical men on wound treat 
ment during the early stages of the war, 
General Ireland continued: 


“Out of all this controversy and welter of opinions 
there was at last evolved one of the great surgica 
discoveries of the war, the application of wound 
treatment of the principle of disinfection by tl 
release of a gas from a liquid solution. Of th 
method, the Carrel-Dakin, Finney says conclusively 
that itis one of the most important and far-reaching 
contributions of the war to the armamentarium 
the surgeon As Keen says: 

"Lister taught us, above all, how to prevent 
fection; Dakin and Carrel, following Lister's prit 
ciples, have taught us how to conquer even rampant 
infection. For nearly half a century we surgeons 
have been fighting firmly intrenched infection, t 
always in vain, It required the stern stimulu 


war to enable us to win the victory.’ *’ 


In civil practice Dakin'’s Solution has 
proven conclusively its diversified utility 
But all processes of making Dakin are 
not equally effective or convenient. 

Hyclorite has been adopted by many 
hundreds of leading practitioners for the 
making of Dakin. 

The simple addition of water to Hy 
clorite makes a correct Dakin’s Solution 
in one minute. No testing or titration 
The resulting Dakin has a 
high hypochlorite strength (Na OCL 
4.05%) and low alkalinity (1-6 of 1%). 

The remarkable keeping qualities of 
Hyclorite furnish additional reason for 
adopting Hyclorite-Dakin. 


necessary. 


Hyclorite is accepted by the Coun- 
al on Pharmag and Chemistry 


BETHLEHEM LABORATORIES 
INCORPORATED 
BETHLEHEM, PA 


Manufactured by 
General Laboratories, 
Madison, Wis. 


HYCLORITE 


CONCENTRATED 
SODIUM 


HYPOCHLORITE 


For Bethlehem Labora - 


tories, Inc., Distributers 
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Why Gamble With An 
cAntitoxin Syringe? 


Has yours been the experience of an emer- 
gency call, perhaps at night, to administer diph- 
theria antitoxin ? 

Have you had an annoying experience in un- 
packing a syringe and assembling parts ? 

Have you been delayed by a multiplicity of 
envelopes and other troublesome details ? 


Diphtheria Antitoxin Is Used To Meet 
Urgent Needs. Why Gamble With 
An Antitoxin Syringe? 


All that can be done to make the Lilly Anti- 
toxin Syringe ready for immediate use has been 
done. No single feature determines its superiority. 
There are as many factors of excellence as there 
are component parts. You will find the Lilly An- 
titoxin Syringe Package simple in construction 
and dependable in action, combining convenience 
and utility to a high degree. With it you can 
meet emergencies with confidence and assurance. 

A trial of the Lilly Antitoxin Syringe Package 
is a most convincing argument in its behalf. 


WRITE FOR LITERATURE 


Supplied Through The Drug Trade 


Eli Lilly Company 


INDIANAPOLIS, U. S. A. 
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See Dr. Palefski’s interesting article 
on page 3885, September Issue 
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ing the confidence and approval of 
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Try one yourself—simply detach, 
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below, to us 


The 
Kny-Scheerer Corporation 
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The Surgeon-General’s 
Opinion of the Carrel- 
Dakin Treatment 


V ERRILTE W. IRELAND. M.D., 
p Surgeon-General of the United States 
Army, summarized in a recent issue of the 
Journal of the American Medical Asso- 
ciation, the achievements of the Army 
Medical Department in the World War. 

After setting forth the conflicting 
opinions of medical men on wound treat 
ment during the early stages of the war, 
General Ireland continued: 


“Out of all this controversy and welter of opinions, 
there was at last evolved one of the great surgical 
discoveries of the war, the application of wound 
treatment of the principle of disinfection by th 
release of a gas from a liquid solution. Of this 
method, the Carrel-Dakin, Finney says conclusively 
that ‘ities one of the most important and far-reaching 
contributions of the war to the armamentarium 
the surgeon’. As Keen says:— 

** “Lister taught us, above all, how to prevent in 
fection; Dakin and Carrel, following Lister's prin 
ciples, have taught us how to conquer even rampant 
infection. For nearly half a century we surgeons 
have been fighting firmly intrenched infection, but 
always in vain. It required the stern stimulus of 
war to enable us to win the victory.’ *’ 


In civil practice Dakin’s Solution has 
proven conclusively its diversified utility. 
But all processes of making Dakin are 
not equally effective or convenient. 

Hyclorite has been adopted by many 
hundreds of leading practitioners for the 
making of Dakin. 

The simple addition of water to Hy- 
clorite makes a correct Dakin’s Solution 
in one minute. No testing or titration 
necessary. The resulting Dakin has a 
high hypochlorite strength (Na OCL 
4.05%) and low alkalinity (1-6 of 1%). 

The remarkable keeping qualities of 
Hyclorite furnish additional reason for 
adopting Hyclorite-Dakin. 


Hyclorite is accepted by the Coun- 
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Why Gamble With An | 
cAntitoxin Syringe? 


Has yours been the experience of an emer- 
gency call, perhaps at night, to administer diph- 
theria antitoxin ? 


Have you had an annoying experience in un- 
packing a syringe and assembling parts ? 


Have you been delayed by a multiplicity of 
envelopes and other troublesome details ? 


Diphtheria Antitoxin Is Used To Meet 
Urgent Needs. Why Gamble With 
An Antitoxin Syringe? 


All that can be done to make the Lilly Anti- 
toxin Syringe ready for immediate use has been 
done. No single feature determines its superiority. 
There are as many factors of excellence as there 
are component parts. You will find the Lilly An- 
titoxin Syringe Package simple in construction 
and dependable in action, combining convenience 
and utility to a high degree. With it you can 
meet emergencies with confidence and assurance. 

A trial of the Lilly Antitoxin Syringe Package 
is a most convincing argument in its behalf. 


WRITE FOR LITERATURE 
Suppled Through The Drug Trade 


Eli Lilly Company 


INDIANAPOLIS, U. S. A. 
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When the plane of metabolism 


must first be raised 


of experiments in 
animal nutrition have proved 
the great value of yeast in the 
growth-producing dietary. One 
of the most striking descriptions 
of its importance 1s given by a 
man pre-eminent in the field of 
physiological chemistry: 


“A scrawny, lethargic animal, 
rapidly dwindling in size, with 
unsleek coat and evident malnu- 
trition, will completely change its 
appearance and responses in a few 
days at most on a diet unchanged 
except for a tiny bit of yeast.” 


It has been found that not only 
the brewers’ yeast usually util- 
ized in laboratory experiments, 
butalsothe ordinary baker’s yeast 
has extremely important prop- 
erties. One of the outstanding 
qualities of this yeast is that its 
unusually high vitamine content 
renders it especially valuable in 
dietetic troubles where the plane 
of metabolism must first be raised 
before the patient can safely in- 
gest a larger quantity of food 
without suffering from overeat- 
ing, and where it is unwise to 
stimulate the patient’s metabolism 
by exercise. 


“In such cases,” says a leading 
physiological chemist, “yeast ap- 
pears to offer the best means for 
furnishing a relatively large quan- 


tity of the water-soluble vitamine 
together with a comparatively 
small proportion of calories.” 


In the American Journal of 
Physiology for March, 1919, will 
be found a full account of the ex- 
periments made with Fleisch- 
mann’s Yeast as a food for the 
growing organism. The experi- 
ments were carried on in the 
Laboratory of Physiological 
Chemistry at Jefferson Medical 
College, and they bear out the 
statement that yeast, by furnish- 
ing the water-soluble vitamine, 
raises the plane of metabolism 


rapidly. 


In administering Fleisch- 
mann’s Yeast the usual dosage is 
one cake t.i.d., plain or dissolved 
in water, milk, fruit-juices or beef- 
tea. As whole milk is the most 
important source of the fat-solu- 
ble A vitamine a combination of 
yeast and milk offers a rich sup- 
ply of both vitamines. If the pa- 
tient is troubled with gas it is 
advisable to treat the yeast first 
with boiling water. 


Physicians can secure fresh 
supplies of Fleischmann’s Yeast 
from the local grocer, but if they 
prefer they may write direct to 
The Fleischmann Company in the 
nearest large city and a supply 
will be mailed onthe dayswanted. 


THE FLe1iscHMANN Company, 701 Washington St., New York, N.Y. 
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AMERICAN STANDARD 
HAEMACYTOMETERS 


WITH LEVY COUNTING CHAMBER 


The Levy Counting Chamber was announced in November, 1916, patented January 31, 1917 
(U. S. Patent No. 1,214,331) and was awarded the Edward Longstreth Medal of Merit 
by the Franklin Institute, Philadelphia, December, 1917 


No. 29983. American Standard Haemacytometer with Levy Counting Chamber with double Neubauer ruling 


THE LEVY COUNTING CHAMBER was the first dependable Haemacytometer Counting 
Chamber made in the U. S. and continues to be superior in several important characteristics 
to any chamber yet made either in Europe or America. Over 14,000 are now in use, without 
a single rejection because of inaccuracy. 


It provides an increased visibility of ruling when the chamber is filled, unequalled by any 
ruling of European make, and a new method of construction of the parallel form of cell (first 
suggested by Biirker) which entirely avoids the cemented cell of the Thoma or Birker con- 
struction with the attendant danger of separation from the slide. 


The parallel or open form of chamber permits the filling of the ruled area on the cover-glass 
by capillary attraction after the cover-glass is in position on the slide, and provides a more 
uniform distribution of the corpuscles than is possible with the Thoma or circular form of count- 
ing chamber which is entirely closed by the cover-glass. 


The dimensions of the ruling and the depth of the cell are guaranteed to be within the toler- 
ances established by the Bureau of Standards and, when so ordered, Counting Chambers are 
furnished with Bureau of Standards certificate at an additional price. 


29991. American Standard Haemacytometer, complete with Levy Counting Chamber 


with Neubauer ruling, with two pipettes, in leather case .................. $15.00 
29992. American Standard Haemacytometer, same as 29991, with Bureau of Standards 
29983. American Standard Haemacytometer, same as No. 29991, but with Levy Counting 
Chamber with double Neubauer 18.00 
29984. American Standard Haemacytometer, same as 29983, with Bureau of Standards 


Copy of Supplement No. 53, ‘‘American Standard Haemacytometers’’ sent on request 


ARTHUR H. THOMAS COMPANY 


WHOLESALE, RETAIL AND EXPORT MERCHANTS 


LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U. S. A. 
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Having come to the conclusion that the 
name Radio Chemical Corporation is 
not suitably descriptive of the nature 
and scope of our business, we wish to 
announce that on September Ist the 
name of this corporation was changed to 
United States Radium Corporation. 


This change in corporate title is not in- 
dicative of any change in management 
or control. 


United States Radium Corporation 
formerly 
Radio Chemical Corporation 


New York City 


58 Pine Street 
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Optolactin 


Tablets 


is composed of mixed cultures of the Bacillus Bulgaricus, Type A, and of the 
Bacillus Acidophilus. 


The true Bulgarian bacillus, Type A, as offered in the Fairchild Culture and Tablet 
has acquired an assured place in therapeutics as a means of ‘‘combating putrefactive 
organisms’’ as originally proposed by Metchnikoff. 


The Bacillus Acidophilus, identified and described by Moro, as the lactic organism 
“with special resistance to acid, fatal to undesirable organisms of the intestine, and 
capable of transforming enteric flora,’’ has distinctly less acid producing energy than 
the Bulgarian bacillus, Type A, but has shown a special capacity for persistence in 
the alimentary tract. 

In view of anticipations of important therapeutic service which have been formed, 
and realized, in the continued study of these bacilli, it has seemed desirable to offer 
in one product these two definite types of lactic acid bacilli—the Bacillus Bulgaricus and 
the Bacillus Acidophilus. 


Fairchild Bros. & Foster 


New York 
Optolactin, 5-grain tablet 
Vials of 50, price $1.00 
May be sent by mail, postage paid 
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A flood of cheap and inaccurate Blood Count 
Pipettes is being “dumped” on the American market. 


Safeguard the accuracy of YOUR diagnoses by insisting 


Th your dealer supply you . h s COMER’S BLOOD 
at your Blood Count Apparatus be supplied wit (COUNT PIPETTE 


Marked with this Trade-mark and our serial num- 
ber which guarantee greater e* accuracy than is re- 
quired by the U. S. Bureau of ome! Standards for cer- 


tification. Your dealer or— 


34 YEARS 


Ex perience 


Devising and making 
apparatus of glass for 
Physicians, Chemists, 
Clinicians and Bacteri- 
ologists. 


FERMENTATION TVOES AMPOULES Test Tuses 


A Few of Our Specialties 
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METHYL GREEN, free from Methyl Violet 
PYRONINE G, after Pappenheim 


CONSIST (Besides the Commonly Used Routine Stains) 
OF THE FOLLOWING 


BRILLIANT CRESYL BLUE THIONINE, Weigert 
METHYLENE BLUE, 1917 
(Modified Azure 1) NEW WRIGHT STAIN 
TOLUIDINE BLUE, med. puris. TOLUIDINE BLUE-EOSINE 
NEW METHYLENE BLUE GENTIANA VIOLET, No. 2 
METHYLENE VIOLET, Unna (Kolle-Hetsch) 
HEYL VITAL STAINS HEYL MEDICINAL DYES 


NOTICE.—Heyl Bulletin No. 4 on Medicinal Dyes, Stains and Staining Technique with 
special reference to VITAL STAINING, is now ready for distribution. This booklet will 
be sent out upon receipt of 25 cents to cover cost of printing and handling. We are forced 
to make this charge in view of the increased demand for Heyl Staining Bulletins, now being 
used as reference books in a great number of Universities and State Institutions. 


HEYL LABORATORIES, Inc., Hunts Point, N. Y. City, U.S. A. 


SPENCER 
Scientific Instruments 


WHETHER 
MICROSCOPES, MICROTOMES or DELINEASCOPES 


Make an Instinctive Appeal to the Laboratory Worker 


It isn’t only their accuracy and utility. It’s something 
in the finish, even more in the design; but in addition to 
all these, it is those little things—clever little devices, which 
accomplish the same end but in a better way—exactly the 
way the laboratory worker wants them. These are the 
distinctive features of the Spencer instruments, made dis- 
tinctive because our designers—experienced laboratory 
workers, possess the laboratory view point. 


Spencer Microscope No. 44 


has become a standard for university and college laboratory 
work, It is distinctive in that it has a side-fine adjustment 
with 34 threads of the screw always engaged instead of but 


one as in other makes. It has other advantages, Spencer Microscope No. 44 
Send for Catalog 
SPENCER SPENCER LENS COMPANY SPENCER 


Microscopes, Microtomes, Delineascopes 


BUFFALO, N. Y. 


6 


| 
| 
= 
| 
| 
| 
| 
| 
MANUFACTURERS BUFFALO | 


WILMOT CASTLE COMPANY, MANUFACTURERS 


1160 UNIVERSITY AVENUE ROCHESTER, N. Y. 


Arnold Sterilizers 


Steam Sterilization at 100° C. 
Patented Quick Steaming Base 


Boston Board of Health Pattern 
(Illustrated) 

This was suggested by Professor W. T. 
Sedgwick and on account of its many con- 
veniences has attained a very wide popular- 
ity. Made entirely of heavy copper and has 
double walls and doors. A temperature of 
100° C. can be maintained indefinitely with- 
out attention. 


No. 638, 15} x 12} x 123” 
No. 639, 195 x 163 x 143” 
There are are two other patterns of Arnold 


Sterilizers, and each is made in four sizes 


Literature Sent on Request 


STERILIZING AND BACTERIOLOGICAL APPARATUS 


‘AMERICAN HEMOGLOBINOMETER 


INSTRUMENTS CERTIFIED FOR 
ACCURACY BY COMPETENT 
BLOOD 
SPECIALIST 


Characteristics of our instrument which 
make for superior accuracy 


1. A dust-proof, non-breakable aluminum case. 

2. A one-piece prism requiring no correction 

for error. 

3. A geared adjustment which will endure the 
wear and use better than a friction rubber 
adjustment. 

. An adjustable indicator to make corrections 
in readings. 

. A direct reading open-faced scale. 

. A blood chamber held in place by a strong 
slide gives smooth uniform motion. 

. A separate attachment for either the use of 
candle or electric light. 


aun 


Battery Handle and Candle Illuminated 
Electric Cord and Candle Illuminated ...  « « 


For further information send for booklet. Immediate shipments 
postpaid and insured on receipt of order and remittance 


Manufactured and Patented by 
American Instrument Company, Philadelphia, Pa. 
Williams, Brown & Earle., Inc., Laboratory Supplies 


918 Chestnut St. Sole Distributors Phila., Pa. 
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SANBORN TISSOT GASOMETER 


— For —— 


Determination of the Respiratory 
Quotient and the Basal Metabolic 
Rate by analysis of the exhaled air 
for oxygen and carbon dioxid, the 
method favored at the Mayo Clinic 


For the researchist and the 


larger institution where gas 


analysis is a routine proced- 


ure, the apparatus is desir- 


able on account of the ex- 


treme precision of results. 


To the physician in active practice, the clinic 


of usual size and the smaller institution with 


a limited technical staff, we recommend the 


Sanborn Benedict or the Sanborn Handy 


Metabolism Apparatus. Either of these in- 


struments affords determinations of the basal 


metabolism with full clinical accuracy and a 


minimum of technical difficulty. 


Literature and complete Information sent free of charge 


upon request 


SANBORN COMPANY 


Makers of Scientific Instruments 


1048 Commonwealth Avenue Boston, 47, Mass. 
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The Heart Insists on 
Being Taken Seriously 


il 
| | 
| | | | 
| 
i| 
|| 
| 
or around the barrier the cleansing, purify- 
ing flood of human blood. | 
| | But permit it to over-exert, by a failure to il | 
WT | ; es | it labors, and it is apt to prove that it is BA | 
Vek very human by simply ceasing to function. | 
f WIL Open for Patients Since rm 3, 1791 Reason enough why the finest minds in the | | | 
Thie Institution. for more then profession of medicine are refusing to ac- | 
Ti of medical peactice, cept “easiest-way-diagnosis.” Reason | 
Ii io equipped throughout with enough if there were not a myriad otheis, 
1} il Baumanomelers why each succeeding Convention sees ad- | | 
aan Similarly, it is the preferred instru- ditional stress laid on the importance of | 
Hil the the subject. | 
Reason enough, too, why “best practice” 
IH is coming more and more to emphasize the 
necessity of accuracy and consistency in || 
| bloodpressure readings. | 
| Baumanomoler | 
| The | 
| Super-sphyg 
| | was, is and will be built to serve the most 
exacting members of the profession. It | 
i was originally conceived to meet and has 
i} helped much to lift the clouds of uncer- | 
\}| tainty from bloodpressure. Why not let | 
| it help you? | | 
| | Informative Literature Sent Upon Request | | 
| | 
| 
{|| | WA:Baam Co. Inc. | | 
| iftc 
| | 
| | ew York 
| | | 
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‘INDIVIDUAL RESEARCH SERVICE 


(he Special Service Department of 
the American Institute of Medicine 
furnishes busy physicians with full 
information on all medical subjects, 
past or present, WITHOUT OBLI- 
GATING HIM TO BECOME A 
SUBSCRIBING MEMBER. 


very inquiry receives the individual 
attention of an experienced research 
worker. The cost is reasonable. 


WHAT THE SERVICE 
CONSISTS OF: 

1. Complete or partial bibliographies 

prepared. 

2. Comprehensive abstracts on speci- 

fied subjects. 

3. Material supplied for lectures and 

papers. 

4. Manuscripts and books revised for 
publication under supervision of 
the author. 

. Translations from any language 
into any language. 

6. A large range of other special 

services. 


American Institute of Medicine, 
13 East 47th Street, New York, N.Y. 


Please send me, without obligation, complete information concerning your Individua 
Research Service. 


(Please print) 


At the present time I am especially interested in , 
(Kind of work) 


A.J.of M. 8. 10-21 
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PYLOROSPASM IN ADULTS: ITS MEDICAL AND SURGICAL 
TREATMENT. 


By J. M. T. Finney, M.D., 
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AND 


JULIUS FRIEDENWALD, M.D. 


PROFESSOR OF GASTRO-ENTEROLOGY, UNIVERSITY OF MARYLAND. 


SPASMODIC contraction of the pylorus, or pylorospasm, while not 
a common complaint, is observed with such comparative frequency 
that much interest has been aroused as to its clinical significance. 
The etiology of this affection is, however, frequently obscure, and 
in consequence a number of theories have been suggested in explana- 
tion of its occurrence. It may therefore not be out of place to 
consider, briefly, certain factors having an etiological bearing on 
this condition. 

Through the researches of Langley, Meyer, Gaskell and others it 
has been shown that the involuntary nervous system supplies two 
sets of nerve fibers to every organ, the one functioning as activator 
and the other as inhibitor nerves, the two combined exhibiting a 
regulating mechanism controlling the interactivity of both groups. 
In the first set we have the autonomic system as exemplified in the 
vagus group, the stimulation of which results in the production 
of pylorospasm. In the second set we have the inhibitory fibers as 
found in the sympathetic system, stimulation of which inhibits 
spasm. The evidence pointing to the presence of this opposing 
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nerve influence can be easily demonstrated in rabbits, in which 
pylorospasm can be experimentally induced by stimulation of the 
vagus and inhibited by stimulation of the splanchnics. According 
to Rogers the same phenomenon may be brought about even in a 
more prolonged and graphic manner by subcutaneous injection of 
certain extracts of the thyroid, parathyroids or pyloric mucosa into 
dogs. He was thus able to produce a marked increase both in the 
flow of the gastric secretion and in gastric motility, which could be 
inhibited by means of an injection of atropin. Not only will atropin 
inhibit this reaction but a similar effect can be brought about by 
the injection of an extract of the adrenal glands. He explains the 
latter reaction as due to a stimulation of the sympathetic by the 
extract of this gland. According to Rogers: “If the experimented 
animal is angered or excited, which is akin to worry in the human 
being, the gastric juice ceases to flow, due to the inhibitory influences 
‘arried to the stomach along the sympathetic. After a prolonged 
stimulation the sympathetic becomes partially or fully fatigued, 
allowing the vagus full play, free of inhibition, in consequence of 
which hyperacidity, hypermotility or pylorospasm is produced, 
which may be followed, if this condition is much prolonged, even 
by ulceration.” The cause of pylorospasm therefore, according 
to Rogers, is a continuation of the original failure of the sympa- 
thetic, and it is suggested by him that this condition may be best 
relieved by means of pyloroplasty. 

The researches of Cannon are of special interest in this connec- 
tion. According to this investigator the presence of free hydro- 
chloric acid in the stomach occasions the relaxation of the pyloric 
sphincter, causing the pylorus to open and thus permit the escape 
of the acid chyme into the duodenum. The presence of the acid in 
the duodenum produces a reflex stimulation of the pylorus, which 
closes and remains so until the contents of the duodenum have 
again become alkaline. This orderly escape of the gastric contents 
into the bowel proceeds until the chyme has been entirely emptied 
into the intestine. According to this theory whenever this orderly 
relationship between the stomach and intestine is interfered with, 
whether by nervous or organic conditions, the pylorus ceases to 
relax and so empty its usual portion of contents into the duodenum, 
and, in consequence, pylorospasm is produced. The theory of 
Cannon fails to explain such facts as the emptying of the stomach 
in achylia gastrica and the rapid exit of water from the stomach. 
It has been pointed out by means of roentgen-ray examinations 
that the very first portion of the food ingested in the fasting state 
may quickly empty itself out of the stomach, at which period the 
acidity could not have been developed sufficiently to act as a relax- 
ing stimulation. It has been suggested by Lockhart, Phillips and 
Carson that certain motor activities of the stomach are associated 
with the relaxation of the pylorus, Marked motor activities either 
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in the form of changes of tonus or peristalsis may lead to the relaxa- 
tion of the pyloric sphincter, explaining, according to this theory, 
the rapid exit of water from the stomach in the neutral state and 
emptying in achylia gastrica. According to Lockhart, Phillips and 
Carson, therefore, there is a far more intimate relationship between 
the muscular activity and the relaxation of the pylorus than between 
the latter and the chemical reaction of the gastric contents. 

McClure and Reynolds have also recently pointed out in an 
elaborate set of experiments that the acid control of the pylorus is 
of minor importance, inasmuch as contraction of its sphincter could 
not be produced by introduction of acid into the duodenum. How- 
ever, according to their observations, the quiescent pyloric sphincter 
is found contracted when food is in the stomach and opens regularly 
at the approach of each antral peristaltic wave. 

Pylorospasm may exist in various types: the neurotic, the irri- 
tative and the reflex. As a pure neurosis pylorospasm is rather 
uncommon, occurring, according to our experience, in but a small 
percentage of all gastric affections. In a large percentage of cases 
pylorospasm is secondary to some irritation in the stomach itself 
or appears as a reflex condition due to disease of some other organ. 
That there are cases of pylorospasm which are purely neurotic in 
origin, however, there can be but little doubt. Instances of this 
form have been observed in infants. 

In the case of a female, aged twenty-six years, observed by us, in 
whom all of the symptoms of pylorospasm were manifested and who 
was finally subjected to operation, no pathological condition was 
observed, yet entire relief was afforded by means of a pyloroplasty. 
The purely neurotic form of pylorospasm occurs more frequently 
in females than in males. In our series three females were affected 
to one male. 

As has already been noted, while pylorospasm does not occur 
frequently as a pure neurosis it is quite commonly observed sec- 
ondary to some gastric or abdominal affection, as in gastric or duo- 
denal ulcer, cancer of the pylorus, enteroptosis, gall-bladder disease, 
appendicitis, renal disorders and diseases of the male and female 
genito-urinary organs. 

The fact that pylorospasm may result reflexly from disease of 
the organs beyond the stomach is clearly revealed in the gastric 
upsets which occur so frequently as a result of acute appendicitis 
or nephritic colic. A graphic demonstration of this fact has been 
noted by Aaron. By pressure on McBurney’s point he was able in 
some instances of chronic appendicitis to produce gastric pain, and 
by means of the fluoroscope he was able to note spasm of the pylorus 
at the same time. In fact, pylorospasm can now be clearly revealed, 
as will be noted later on, by means of roentgen-ray examinations. 

The symptoms of pylorospasm vary in intensity according to the 
degree of the spasm. With a moderate spasm a mild discomfort 
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and pressure are experienced in the epigastrium. This occurs 
about two or three hours after meals and is usually accompanied 
by acid eructations and regurgitation. The pains are of the hunger 
types and are due according to the researches of Carlson, Hamburger 
and others to active contractions of the stomach. When the symp- 
toms become more intense the pylorus suddenly contracts spasmodi- 
cally, causing severe pain which may be followed by vomiting. The 
pain usually manifests itself in the epigastrium, radiating from the 
median line often into the back. At first the spasm appears periodi- 
cally, but as the disorder progresses it may become continuous and 
lead to a spastic contraction at the pylorus, with consequent func- 
tional obstruction and retention of food. The food is vomited under 
these conditions and presents all of the characteristics ordinarily 
observed in cases of dilatation of the stomach. Relief is afforded for 
a time by vomiting, the period varying from one to four days, when 
a similar attack again recurs. Relief is also usually obtained by 
emptying the stomach of its contents by means of lavage. 

After a long persistence of the affection other symptoms ordinarily 
observed in dilatation begin to appear, 7. ¢., emaciation, thirst and 
constipation. The vomiting in pylorospasm may be persistent, 
finally terminating in the expulsion of a watery mucus, very acid 
and containing at times streaks of blood. The vomiting is often 
explosive in character, the stomach emptying itself suddenly of 
large quantities of acid contents. As soon as the spasm relaxes the 
symptoms disappear. 

On examination during the attack the pyloric area is found tender 
to pressure and contraction may take place near the pylorus, pro- 
ducing a firm mass, easily detected on palpation in patients with 
thin abdominal walls. This gradually disappears as the spasm 
relaxes. At this time the abdomen is rather contracted and the 
recti muscles tense. After the spasm disappears the tenderness is 
less marked and the abdomen again regains its normal appearance. 
The gastric contents may show a varying degree of acidity, depend- 
ing largely upon the time when the secretion is removed. During 
the period of spasm there may be a lowered, normal or hyperacid 
content, varying according to the intensity of the attack and the 
time of the onset of the cramps. In the interval between the attacks 
the gastric contents may be normal. There is usually present, how- 
ever, a hyperacidity or hypersecretion, the degree of which usually 
depends largely upon the duration of the affection. It is rather 
unusual not to be able to demonstrate hyperchlorhydria some time 
during the digestive period by means of fractional analysis. After 
long persistence of this disorder, when obstruction with stagnation 
has occurred, the gastric contents assume the appearance of that 
ordinarily observed in dilatation of the stomach. 

The greatest aid is afforded in the recognition of pylorospasm 
through roentgenology. It is by this method that both the nervous 
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as well as the organic forms can usually be readily determined. 
Aaron has called attention to the value of the fluoroscope in the 
diagnosis of the reflex forms, and more recently Carman has referred 
to spasms of the stomach and duodenum from a roentgenological 
point of view. Spasms of the pylorus may be determined either 
fluoroscopically or by means of a series of roentgenograms, best by a 
combination of both methods. 

In a study of this character it is important to determine whether 
the lesion producing the spasm is within the stomach or beyond this 
organ; or, again, whether or not it is of purely nervous origin. 

When spasm of the pylorus is produced by an ulcer a six-hour 
retention is usually present, together with a definite and persistent 
filling defect in the stomach, though in a number of instances in our 
experience the spasm and retention were the only signs pointing to 
ulcer. It is interesting to note that these signs may occur with 
ulceration in the stomach even when situated at some distance from 
the pylorus. The retention so constantly observed has been attrib- 
uted to various conditions; it has been ascribed to pyloric spasticity 
due to the hyperchlorhydria, to gastric atony and to interference 
with the peristalsis due to the ulcer or possibly to a reflex pyloro- 
spasm. 

Pylorospasm is frequently of reflex origin. One finds it not 
uncommonly associated with cholecystitis or chronic appendicitis. 
In this condition the bismuth meals are retained at the pylorus for 
some time; the spasm relaxes to a degree and a part or all of the 
bismuth is finally expelled. In some instances the spasm is so per- 
sistent that it makes one suspect that he is dealing with an ulcer, 
but in a number of instances of this character under our care the 
diagnosis of cholelithiasis or appendicitis was eventually confirmed 
by operation. 

Cancer of the stomach is at times, although rarely, accompanied 
by spasm; especially is this the case in the early stages of the dis- 
ease or in those instances in which there is obstruction. Ordinarily, 
however, there is hypermotility with rapid evactation of contents 
without spasm. There is usually present, however, a filling defect 
which is generally surrounded by an invasive area which interferes 
with motility, producing an apparently dead area. It is highl) 
important to differentiate pylorospasm due to disease in the stomach 
itself or duodenum from that due to conditions outside of the stom- 
ach. Spasm due to ulcer or cancer is usually observed situated near 
the lesion itself and often in the area opposite to the lesion. Its 
location is constant and unvarying and the spasm is definitely 
present throughout the entire examination as well as at subsequent 
examinations. On the other hand the spasm caused by disease of 
remote organs is usually short in duration and intermittent in char- 
acter and not always constant. In some instances the spasm is 
located at the pylorus, at others some distance from the pylorus 
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(gastrospasm). Though usually present in the same area it changes 
its aspect now and then. In these instances a six-hour retention 
is often found at one examination and not at another. The differen- 
tial dagnosis is not always certain, and it may be impossible in 
many instances to differentiate between the two conditions. A well- 
established test to exclude pyloric spasm of nervous or reflex origin 
is furnished by means of the administration of atropin or belladonna 
given in full doses. Spasms produced by lesions of the stomach 
are not influenced by this drug. Those of nervous or reflex origin 
usually disappear. In this connection it is interesting to note that 
pylorospasm, no matter what its origin may be, whether due to dis- 
turbance within the stomach itself or without, disappears under 
narcosis, and it is for this reason that it frequently remains unde- 
tected at operation. 

As a rule the diagnosis of pylorospasm is not difficult, but to dis- 
tinguish clinically those forms purely neurotic in character from 
those due to intrinsic or extrinsic causes is at times a most difficult 
problem. In order to arrive at a proper diagnosis all organic con- 
ditions must be excluded. A correct conclusion may usually be 
obtained by noting the presence of the attacks of pain occurring 
two or three hours after meals, which are relieved temporarily by 
the ingestion of food (hunger pains); in addition a tender area is 
usually present in the region of the pylorus; there are symptoms of 
hyperacidity, of intermittent stagnation; and at times a definite 
resistance is detected on palpation in the region of'the pylorus, 
assuming the character of a small tumor which gradually disappears. 
Finally the roentgen-ray signs are usually very distinctive and 
frequently clear up the actual cause of the spasm. 

In the treatment of pylorospasm it should be remembered, as has 
been previously noted, that this condition is frequently secondary 
to some other affection either located within or without the stomach 
itself, and that the primary disorder should, as far as possible, be 
overcome before treatment is directed to the spasm. The treatment 
of pylorospasm consists primarily in properly overcoming the under- 
lying neurasthenia. On this account, change of scene, massage, 
rest or even a rest-cure may be found advisable. The diet should be 
carefully regulated, all irritating food should be avoided and the 
meals should be small, easily digested and given at regular intervals. 
In certain instances an ulcer cure with the patient in bed for two 
or three weeks under a Sippy diet has afforded very satisfactory 
results. In other instances the administration of olive oil has been 
of great service. During the attack the best results are obtained 
by means of hypodermic injections of morphin with atropin; for 
the pain, codein combined with belladonna is serviceable. Sodium 
bromide with chloral has been recommended in some instances; hot 
applications and stupes to the abdomen and a thorough lavage 
with plain water; permanganate of potash or nitrate of silver solu- 
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tion has proved serviceable at times. The drug which is most 
helpful in the treatment of this affection is atropin prescribed in 
full doses and best administered hypodermically. This drug inhibits 
the vagotonic irritation and thus relieves the spasm. Stockton has 
recommended adrenalin hypodermically in some instances and 
reports remarkable relief by the use of this drug. The administra- 
tion of adrenalin nucleoprotein, as advised by Rogers, has given 
relief in a number of instances under our care. 

In the intractable forms of pylorospasm which have resisted all 
medical treatment the operation of pyloroplasty has furnished a 
means of satisfactory relief. Rogers has reported a case of pyloro- 
spasm due to gastric ulcer which was not relieved by gastro-enteros- 
tomy, but in which cure was finally effected by means of a pyloro- 
plasty, and he suggests this operation as a relief for this condition 
on purely theoretical grounds. According to this observation a 
gastro-enterostomy, whether there be a hyperacidity present or not, 
does not always cure the pain due to a pyloric spasm. 

“The explanation of its persistence or later occurrence, especially 
when no ulcer is present, must indicate a continuation of the func- 
tional failure of the sympathetic, which should be relieved by 
pyloroplasty.” 

Our experience is entirely in accord with that of Rogers. We 
have been greatly impressed with the fact that these cases of pyloro- 
spasm which remain unbenefited by medical treatment should be 
operated on and that pyloroplasty affords the best possible means 
of cure. Moreover, pain of every character in the upper abdomen 
should be carefully observed and studied clinically, so that if opera- 
tion be undertaken for any cause and no explanatory lesion be 
observed the advisability of performing a pyloroplasty may be con- 
sidered — provided, of course, that definite evidence of pylorospasm 
has been previously noted. This fact is of the utmost importance, 
inasmuch as the spasm is extremely liable to relax under anesthesia, 
and the actual condition may therefore be entirely overlooked in 
the course of the operation. 


Report or A FEw ILLUSTRATIVE CASEs. 


CasE I.—Pylorospasm of nervous origin in a female, aged twenty- 
five years; relieved by means of a rest-cure and lavage of the stomach. 

Mrs. G. B. has been affected with nervous indigestion for several 
years; for the past six months after a series of family worries her 
nervous symptoms have become intensified; she complains of weak- 
ness, is easily exhausted, suffers with insomnia and is extremely 
hysterical; in addition the gastric symptoms have become aggra- 
vated. She suffers with discomfort and pains in the stomach one to 
two hours after meals, vomits acid gastric contents at times; alkalies 
and food give temporary relief. During an attack with the appear- 
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ance of the pain one can definitely palpate the pylorus as a hard 
mass, which disappears in a few moments. The gastric secretion 
presents a total acidity of 64, free HC] 50; no retention. A roentgen- 
ray examination reveals a marked pylorospasm, no evidence of 
ulcer or any other abnormality. Under a rest cure with frequent 
lavage and the administration of belladonna the patient made a 
speedy recovery. 


CasE II.—Pylorospasm complicating a case of cholelithiasis in a 
man, aged fifty-four years; cholecystostomy; recovery. 

J. 5S. had been affected with gall-bladder attacks for five years; 
a number of these attacks were accompanied with intense colic and 
jaundice. During the last few months there were severe gastric 
symptoms present with every attack; the patient would vomit large 
quantities of undigested food, and at times on the following morning 
food eaten the day previously; visible peristaltic movements were 
detected over the region of the stomach during several attacks. 
No abnormalities could be determined on physical examination. 
The gastric contents between attacks presented a total acidity of 
42, free HC] 31. A roentgen-ray examination revealed the stomach 
pulled over and held in the gall-bladder region; there was present a 
six-hour retention and pylorospasm. At operation numerous gall- 
stones were removed; the pylorus and stomach were found normal. 
the gall-bladder was drained. The patient made an uneventful 
recovery and has had no further disturbance. 


CasE III. Pylorospasm caused by chronic appendicitis in a 
female, aged twenty years; appendectomy; recovery. 

J.S. sought relief from recurrent attacks of abdominal pain with 
which she had been afflicted for from six to eight years; the attacks 
appeared at intervals of from four to eight weeks. The pain would 
come on suddenly, was accompanied by slight fever and would 
usually center itself in the right lower abdomen. The pains were 
usually moderate, and after a few weeks would gradually subside. 
Soon after the appearance of the pain, gastric symptoms would 
always manifest themselves, consisting of distress, gastric peri- 
stalsis, nausea and finally vomiting; the vomitus frequently con- 
tained food eaten six to eight hours previously; as soon as the stom- 
ach had completely emptied itself the nausea and vomiting would 
cease and the abdominal pain subside, although the lower right 
abdomen remained tender for some days afterward. Knowing the 
relief afforded by the vomiting the patient has recently been able 
to abort certain attacks by inducing vomiting artificially by means 
of emetics. On physical examination there was present every evi- 
dence of chronic appendicitis, which was verified by means of a 
roentgen-ray examination. An appendectomy was performed which 
afforded permanent relief. 
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CasE IV. Pylorospasm caused by intestinal stasis in a female, 
aged twenty-six years. 

M. 5. had been affected with chronic constipation for at least 
fifteen years. During the past two years this condition had become 
more aggravated, so that even with drastic purges relief was not 
always afforded and the patient was required to resort to enemata 
frequently. After the constipation had persisted for two or three 
days the patient would become nauseated, which would be followed 
in five or six hours by vomiting, and frequently of food eaten the 
day previously. There were present headaches, great distention in 
the region of the stomach and much pain, which also would be 
relieved after the stomach had been thoroughly emptied and after 
a good bowel movement. 

On physical examination of the patient nothing abnormal was 
revealed between the attacks. The gastric contents presented a 
total acidity of 72, free HCl 54. A roentgen-ray examination 
revealed marked cecal and colonic stasis with a maximum prolapse 
of the colon. By means of a thorough regulation of the bowel 
movements the patient was gradually relieved of the attacks. 


CasE V.—Pylorospasm accompanying renal colic in a man, 
aged thirty-eight years. Operation; recovery. 

I’. J. had been having attacks of acute pain in his left lumbar 
region at varying periods for three or four years. The attacks would 
appear suddenly, were very intense and were accompanied by severe 
gastric upsets. At the onset of the attacks there was acute pain in 
the left kidney region followed shortly by nausea and pain in the 
region of the stomach. The pain would proceed down the left side 
into the bladder and penis and within a few hours a rise in the tem- 
perature would manifest itself. The stomach would become dis- 
tended and there was severe gastric pain, nausea and vomiting. 
The patient frequently vomited food taken five to seven hours 
previously. The attacks would last six to twelve hours. They 
would subside under the influence of hypodermic injections of mor- 
phin. An examination of the urine following an attack revealed 
blood. The diagnosis of kidney colic due to stone with reflex 
pylorospasm was made. A roentgen-ray examination revealed a 
kidney stone which was removed by operation. Complete relief 
was afforded. 


Case VI. Pylorospasm in a female, aged thirty-nine years, 
simulating cholelithiasis; pyloroplasty; recovery. 

Mrs. W. J. had been affected with acute attacks of indigestion 
since the birth of her last child, four years ago. The attacks were 
very acute and could ordinarily be traced to errors in diet, though 
some occurred without dietary indiscretions. The first attack was 
definitely noted three days after labor. The attacks were all alike, 
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though their intensity recently had become extremely severe. These 
attacks were characterized by intense colicky pains beginning in the 
epigastrium and radiating toward the right side under the shoulder- 
blade. This was soon followed by marked nausea and severe vomit- 
ing. On two occasions food eaten six and eight hours previous to 
the attack was noted in the vomitus. Hypodermic injections of 
morphin were required for relief. At no time were chills or fever 
observed during the attacks. 

On physical examination of the patient the liver was not observed 
to be enlarged, though there was distinct tenderness under the right 
costal arch. 

The diagnosis of probable cholelithiasis was made, but at opera- 
tion the gall-bladder appeared perfectly normal; there was present, 
however, even under the anesthesia a definite spasticity of the 
pylorus. 

A pyloroplasty was done; the patient made an uneventful recovery 
and has had no further attacks. 


Case VII.—Pylorospasm associated with appendicitis in a female, 
aged thirty-nine years; appendectomy but no relief; pyloroplasty; 
recovery. 

Mrs. J. M. had been affected with indigestion for the past six 
years. There was almost constant headache, nausea, marked 
abdominal distention and severe constipation. 

At times the symptoms would become aggravated and there would 
be severe pain in the region of the stomach, with nausea and vomit- 
ing; the vomitus contained food eaten eight to ten hours previously. 
The acute symptoms would disappear in twenty-four to thirty-six 
hours, leaving the entire abdomen extremely tender. 

On physical examination between the acute attacks the abdomen 
was found soft; there was a distinct epigastric tenderness and more 
marked tenderness in the right lower quadrant at McBurney’s point, 
with slight muscle spasm. The gastric analysis at this time revealed 
a marked hyperacidity; total acidity of 72, free HC] 54. A roentgen- 
ray examination presented a rather spastic pylorus and evidence 
of chronic appendicitis. Appendectomy was advised and _per- 
formed; the patient had moderate relief for a month, when the 
former symptoms began anew and became more aggravated than 
before. During the acute attacks the stomach was markedly dis- 
tended, and on one occasion food eaten the day previously was 
vomited. A diagnosis of pylorospasm was made and a pyloroplasty 
performed, after which no further disturbance was noted. 


CasE VIII.—Pylorospasm associated with chronic appendicitis 
and intestinal adhesions with stasis in a man, aged fifty-seven years; 
pyloroplasty ; appendectomy; recovery. 

J. C. had been affected with digestive trouble for several years; 
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recently his symptoms have become aggravated. He complains 
of nausea and frequently of vomiting, which affords him some relief. 
There is also present heartburn, acid eructations, anorexia, headache 
and dizziness. Constipation is marked and persistent. At times 
these symptoms become acute, forcing the patient to bed for one or 
two days. During these attacks the patient has vomited food that 
had been eaten the day previously. 

On physical examination one notes a marked tenderness over 
McBurney’s point as well as in the epigastrium; there are no other 
abnormalities. The gastric analysis presents a total acidity of 63, 
free HC] 46. A roentgen-ray examination reveals a marked pyloro- 
spasm together with a chronic appendicitis and cecal adhesions and 
stasis; the pylorospasm was so marked that the patient was given 
large doses of belladonna and another examination made a few days 
later revealed the identical condition. 

At operation the chronically inflamed appendix was removed, 
adhesions released and a pyloroplasty performed. The patient made 
an uneventful and perfect recovery. 


CasE 1X.—Pylorospasm of a purely nervous type in a female, 
aged twenty-five years; no lesions detected at operation; pyloro- 
plasty; recovery. 

Miss E. M. consulted us for relief of a nervous indigestion with 


which she had been troubled for the past six months. There was 
present loss of flesh, weakness, loss of strength, headache and indi- 
gestion. The patient complained of frequent nausea followed by 
vomiting, and at times of vomiting of very large quantities, with 
remains of food eaten seven to eight hours previously. The vomitus 
was exceedingly acid. The discomfort was temporarily relieved by 
food. On physical examination of the abdomen nothing abnormal 
was revealed. The gastric secretion presented a total acidity of 68, 
free HC] 46. An exploratory operation was decided on; no, lesion 
was observed anywhere in the abdomen; the pylorus appeared 
normal. On account of the persistent pylorospasm a pyloroplasty 
was performed. The patient made a thorough recovery and has 
remained well since, without recurrence of any of her former gastro- 
intestinal symptoms. 


CasE X.—Pylorospasm associated with gastric ulcer in a male, 
aged forty-seven years; gastro-enterostomy but no relief; pyloro- 
plasty; recovery. 

J. K. S. consulted us for a gastro-intestinal disturbance which 
has persisted for a period of four to six weeks at a time during the 
past ten years. Four years ago a gastro-enterostomy was performed 
for a pyloric ulcer; relief was afforded for three months, when all the 
former symptoms returned. There was present pain appearing two 
hours after meals, which was relieved by food and alkalies; nausea 
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and vomiting were frequent and the patient often vomited food eaten 
a day previously. With the attacks of pain there was often a sensa- 
tion of movements passing over the abdomen. On physical exami- 
nation the abdomen was found distended and peristaltic movements 
were observed on one occasion. A roentgen-ray examination 
revealed a perfectly patent gastro-enterostomy opening, together 
with a marked pylorospasm but no filling defect. The diagnosis of 
pylorospasm with possible ulcer was made. At operation there was 
no evidence of ulceration. The pylorus was found somewhat 
spastic, however, and a pyloroplasty was performed; the patient 
made an uneventful recovery and has had no further return of his 
former disturbance. 


Case XI.—Pylorospasm associated with a chronic gastritis in a 
man, aged forty-eight years, simulating carcinoma. 

E. J. S. had been complaining of nausea and vomiting for the 
past six months. There was a loss of weight of ten pounds, poor 
appetite, flatulence and some abdominal pain. On physical exami- 
nation no masses could be detected and there was no abdominal 
tenderness. The gastric secretion showed a true achylia and there 
was blood in the stool. The Wassermann reaction was negative 
and there was a definite defect at the pylorus revealed by the 
roentgen ray. The question of malignancy could not be ruled out. 
An exploratory operation was advised at which a chronic gastritis, 
together with a marked pylorospasm, was revealed. <A _ pyloro- 
plasty was performed, following which entire relief was afforded. 


Summary. I. Pylorospasm is a complex nervous phenomenon 
the exact etiology of which has not been satisfactorily established. 
Experimentally the fact has been definitely demonstrated that 
pylorospasm may be produced in rabbits by stimulation of the 
vagus and inhibited by stimulation of the splanchnics. That there 
is a definite association between this condition and the endocrine 
system is indicated by the fact that the spasm may be brought 
about by injection of certain extracts of the thyroids and para- 
thyroids and inhibited by injection of an extract of adrenals. On 
the other hand there is but little question that changes in tonus or 
peristalsis are of great importance in the production of this phe- 
nomenon. 

2. Pylorospasm may exist in one of three types: the neurotic, 
the irritative and the reflex forms. In the largest percentage of 
cases this condition is secondary to some irritative lesion in the 
stomach or is reflex from disease of some other organ. Many of 
these cases are promptly and completely relieved by removal of the 
cause, chronic appendix, gall-stones, etc. There exists, however, a 
purely neurotic form without any demonstrable lesion. 

3. The condition can usually be recognized clinically by a careful 
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study of the case. In the majority of the cases slight if any patho- 
logical changes can be demonstrated about the pylorus at operation, 
as the general anesthetic usually completely relaxes the pyloric 
spasm. In advanced cases one may observe varying grades of hyper- 
trophy in the pylorus and the pyloric antrum of the stomach. 

4. The symptoms of pylorospasm are rather characteristic. 
These consist of pains of the hunger type appearing two or three 
hours after meals, which are relieved by emptying the stomach of 
its contents as well as by the ingestion of food; of contractions of the 
stomach leading to tumor formation, which disappear as the spasm 
relaxes; of symptoms of intermittent stagnation and hyperacidity. 

5. The greatest aid afforded in the recognition of pylorospasm is 
by roentgenology, by means of which the nervous as well as the 
organic forms may usually be differentiated. 

6. In the treatment of this affection medical measures should 
always be given a careful trial; if it be secondary to other abdominal 
conditions the primary disorder should, as far as possible, be over- 
come before treatment is directed toward the spasm. The treat- 
ment consists of overcoming the primary neurasthenia. This is 
most satisfactorily accomplished by means of dietetic and hygienic 
measures. During an attack the best results are obtained by means 
of hypodermic injections of morphin with atropin following a thor- 
ough lavage of the stomach. The drug most useful in the treatment 
of this affection is atropin given in full doses. When medical 
measures fail to give the desired relief, pyloroplasty theoretically 
is the operation of choice and practically gives most satisfactory 
results. 


THE STRIATAL AND THALAMIC TYPES OF ENCEPHALITIS 


A CONSIDERATION OF THE SYMPTOMS AND SYNDROMES 
REFERABLE TO THE BASAL CANGLIA IN EPIDEMIC 
ENCEPHALITIS. 


By J. Ramsay Hunt, M.D., 


CONSULTING NEUROLOGIST TO THE NEUROLOGICAL INSTITUTE, THE NEW YORK HOSPITAL 
AND THE MONTEFIORE HOSPITAL FOR CHRONIC INVALIDS, NEW YORK. 


(Presented at a meeting of the Association for Research in Nervous Diseases, 
held in New York City on December 27 and 28, 1920.) 


EpmpEmIic encephalitis has given rise to a number of rare and 
interesting symptoms which are largely due to the peculiar nature 
of the virus and its localization in parts of the nervous system not 
usually involved. It is not unlikely that the toxic agent possesses 
a special affinity for certain cellular neurons, thus producing some 
of the striking clinical results which have been noted. 
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Of these clinical manifestations those related to the corpora striata 
have aroused, perhaps, the greatest interest. This is partly due to 
the recent advances in our knowledge of the function of these struct- 
ures but also to the extreme rarity of this localization in other types 
of inflammatory disease. No other acute affection of the central 
nervous system has yielded so many and such striking evidences 
of involvement of the great basal ganglia as encephalitis lethargica. 
This has not only added materially to our knowledge of the symp- 
tomatology of these structures but has also enabled us to test the 
validity of our present theories concerning the functions of this 
important region of the brain. 

While the optic thalamus is frequently involved in encephalitis 
the thalamic symptoms are milder and less serious than are those of 


Fig. 1.—Vertical section through corpus striatum in paralysis agitans (primary 
atrophy of the pallidal system), showing A, caudate nucleus; B, internal capsule; 
C, putamen; D, globus pallidus. Note diminution of fiber network of globus pallidus. 
(Weigert-Pal stain.) 


the striatum, and the chief emphasis of this study will be placed 
upon the latter. Before taking up the question of symptomatology 
I will review briefly the conception of the function of these structures 
which the writer formulated some years ago, based on clinical and 
pathological studies of chorea and paralysis agitans.' 

Anatomical Considerations.—The corpus striatum is a large gan- 
glionic structure which is divided by the anterior limb of the internal 
capsule into two parts, the nucleus lenticularis and the nucleus 
caudatus (Fig. 1). The nucleus lenticularis is still further sub- 
divided into an external segment, the putamen and an internal 


1 Hunt, Ramsay: Progressive Atrophy of the Globus Pallidus, a Contribution, 
to the Functions of the Corpus Striatum. Brain, 1917, xl, p. 58. 
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which is termed the globus pallidus. These anatomical divisions are 
based upon the gross appearance of the ganglion and are purely 
topographical. 

The putamen and caudate nucleus are identical in histological 
structure and constitute the neostriatum, and while described as 
separate ganglia in man they have the same origin and histological 
characteristics, the caudate being simply separated from the puta- 
men by the passage of capsular fibers. 

The globus pallidus is composed of two segments, an inner and 
an outer, which is produced by the fusion of nerve fibers in the 


Fie. 2.—Normal cell types of the neostriatum. A, large motor cells of pallidal type; 
B, small ganglia cells of neostriatal type. (Nissl stain.) 


lateral and mesial medullary lamine. This portion of the striatum 
is older phylogenetically and termed the paleostriatum. The corpus 
striatum may therefore be divided into two portions, a neostriatum 
(caudate nucleus and putamen) and a paleostriatum (globus pal- 
lidus), which differ in histological characteristics, phylogeny and, 
as we shall see later, in their function. 

Cell Types of the Corpus Striatum.—In the opinion of the writer a 
much greater importance is to be attached to the cellular types of 
this region than to the gross anatomical appearance and subdi- 
visions (Fig. 2). 

The paleostriatum (pallidum) contains aggregations of large 
multipolar cells which are histologically of the motor type (paleo- 
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striatal or pallidal cells). In addition to a characteristic arrange- 
ment of the Nissl granules many of these cells contain deposits of 
yellow pigment and resemble the motor cells of the Rolandic area 
and the multipolar cells of the anterior horns of the spinal cord. 

The neostriatum (caudate and putamen) is composed of two cell 
types. Of these the more numerous are small, polygonal cells which 
give the characteristic histological picture of this region (neostriatal 
cells). Scattered among these small cells are cells of much larger 
size. These are giant multipolar cells, containing Nissl granules 
and deposits of yellow pigment, and are of the same type as the 
motor cells of the pallidum (giant pallidal cells of the neostriatum). 

The motor or pallidal type of cell is present therefore in both 
paleostriatum and neostriatum while the small neostriatal cells are 
peculiar to the neostriatum. 

The motor cells (pallidal cells) have long axis-cylinder processes 
and correspond to Type I of Golgi’s classification. These pass by 
way of the ansa lenticularis and ansa peduncularis to important 
nuclei in the thalamic and hypothalamic regions and form the 
efferent motor system of the corpus striatum (pallidal or paleo- 
striatal system). 

The small ganglion cells of the neostriatum have short axis- 
cylinder processes and correspond to Golgi’s Type II. They ter- 
minate in the outer or inner segments of the globus pallidus. The 
small neostriatal cells represent a short interstriatal system which 
unites the caudate nucleus and, putamen with the cells of the 
pallidal system (striopallidal or neostriatal system). 

It is well to emphasize the fact that the neostriatum also contain 
giant motor cells which are a part of the pallidal system. This 
admixture of cells types, paleostriatal and neostriatal, is responsible 
for certain variations and peculiarities of the clinical picture arising 
from lesions in the neostriatum, which will be referred to later. 

Pathological Physiology.—Our knowledge of the functions of the 
corpus striatum has been greatly extended by the pathological study 
of three chronic disorders of the central nervous system: the double 
athetdésis, progressive lenticular degeneration and juvenile paralysis 
agitans. Madame Vogt,’ in 1911, showed that the affection called 
athetése doublé, and characterized by choreo-athetoid movements, 
spastic diplegia (without pyramidal tract involvement) and dys- 
arthria, was dependent upon a dystrophic lesion (état Marbré), 
which was limited to the structures of the neostriatum. A more 
recent study by Thomalla’ has also shown that dystonia musculorum 
deformans, a clinical type which is closely allied to double athetosis, 
is also caused by a lesion of the neostriatum (putamen). It would 


2? Syndrome du Corps Strié, Jour. f. Psych. u. Neur., 1912, xviii, p. 479. 

8’ Ein Fall von Torsions Spasmus mit Sektionsbefund und seine Beziehungen zur 
athetése doublé, Wilsonschen Krankheit und Pseudo-Sklerose, Ztschr. f. d. g. Neur. 
and Psych., 1918, Bd. xli, p. 326. 
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appear from these studies that spontaneous movements of a chorei- 
form and athetoid type associated with muscular rigidity are related 
to the neostriatum. 

In 1912 Kinnier Wilson‘ described the progressive lenticular 
degeneration, an affection characterized by rigidity and tremor 
of the paralysis agitans type associated with a tendency to tonic and 
clonic spasms. ‘This condition was caused by symmetrical bilateral 
degeneration of the lenticular nuclei, including both the putamen 
and globus pallidus (neo- and paleostriatum), and was associated 
with a lobular cirrhosis of the liver. In some cases of this disease 
spontaneous movements of choreiform and athetoid character were 
also observed and this feature was emphasized by the earlier writers, 
and especially by Gowers, who called the affection tetanoid chorea. 

Wilson’s observation showed that a more massive lesion of the 
striatum, involving both the neostriatum and paleostriatum, pro- 
duced symptoms of paralysis agitans (muscular rigidity and tremor) 
associated with evidences of spontaneous movement (clonic and 
tonic spasm, choreiform and athetoid movements). 

It was therefore clear from the syndromes of Vogt and Wilson 
that lesions strictly limited to the corpus striatum could be the cause 
of rigidity and tremor of the paralysis agitans type, tonic and clonic 
spasms, choreiform and athetoid movements. 

In 1917 the writer was able to demonstrate in juvenile paralysis 
agitans widespread atrophy and loss of the large pallidal cells of the 
corpus striatum, and referred this disorder to a primary atrophy of 
this motor projection system of the corpus striatum (primary atrophy 
of the pallidal system). The peculiar and characteristic feature of 
this lesion was its limitation to a special system of motor neurons. 

When the pallidal system is diseased there is produced the motor 
syndrome which we associate with paralysis agitans. This is char- 
acterized by paralysis of automatic associated movements, muscular 
rigidity and rhythmical tremor (pallidal or paleostriatal syndrome). 

The writer also pointed out that the small ganglion cells of the 
neostriatum which were well preserved in juvenile paralysis agitans 
(primary atrophy of the pallidal system) showed extensive degenera- 
tion and atrophy in Huntington’s chorea. The small neostriatal 
cells were supposed to be coérdinating and inhibitory in character. 
Because of this elective atrophy of special systems of cells the 
syndrome chorea was referred to a loss of the striopallidal or neo- 
striatal system, and the syndrome paralysis agitans was referred 
to a loss of the pallidal or paleostriatal system.* ° 

Two fundamental syndromes of the corpus striatum were there- 


4 Progressive Lenticular Degeneration, Brain, 1911-12, xxxv, p. 296. 

5’ Hunt, Ramsay: The Efferent Pallidal System of the Corpus Striatum: A 
Consideration of its Functions and Symptomatology, Jour. Nerv. and Ment. Dis., 
1917, xlvi, p. 22. 

6 Hunt, Ramsay: Primary Atrophy of the Pallidal System: A contribution to 
the Nature and Pathology of Paralysis Agitans, Arch. Int. Med., 1918, xxii, p. 647. 
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fore recognized, based upon the differences of function of these two 
cellular systems. 

1. A paleostriatal syndrome (pallidal syndrome) characterized 
by paralysis of automatic associated movements, muscular rigidity 
and tremor caused by a lesion of the efferent pallidal system of the 
corpus striatum. 

2. A neostriatal syndrome characterized by spontaneous move- 
ments of the automatic associated or choreiform type caused by a 
lesion of the striopallidal system (neostriatal system). 

This conception of the functions of the corpus striatum is not at 
variance with other syndromes which have been ascribed to this 
region but rather tends to reconcile and explain certain contradic- 
tory features. The Vogt syndrome, based upon a destructive lesion of 
the neostriatum, is characterized by choreic and athetoid movements 
spastic diplegia (without pyramidal involvement) and dysarthria. 

In this syndrome both cell types of the neostriatum, the small 
neostriatal cells and giant pallidal cells, are the seat of a destructive 
lesion, the clinical result of which is an admixture of the symptom- 
atology referable to both systems. There is muscular weakness 
and rigidity associated with choreiform and athetoid movements. 
The choreo-athetosis I regard as a choreiform manifestation to 
which has been added a certain degree of muscular rigidity which 
would ensue from involvement of the motor cells of the neostriatum. 

The Wilson syndrome, on the other hand, based on the progressive 
lenticular degeneration, produces a more extensive lesion of the 
corpus striatum. Here the paleostriatum and the neostriatum are 
both involved, the symptoms of which are paralysis, muscular 
rigidity and tremor of the paralysis agitans type associated with 
clonic and tonic spasms, and in some cases involuntary movements 
of a choreiform and athetoid nature. 

Here again there are evidences of involvement of the two essential 
neuronal systems of the striatum. The paralysis, rigidity and tremor 
are dependent upon involvement of the paleostriatal mechanism 
(pallidal system) while the involuntary motor disturbances, viz.: 
the clonic and tonic spasms and choreo-athetoid movements, would 
be occasioned by a destruction of the striopallidal system (neo- 
striatal mechanism). 

Involvement of the pallidal system would cause a paralysis of 
movements of the automatic associated type, while involvement of 
the striopallidal system releases this motor center from control, 
with the development of spontaneous movement of the automatic 
associated type. The one is a paralytic lesion and the other a dis- 
charging lesion in the sense that these terms were used by Hughlings 
Jackson. 

The great variation in the symptomatology of the corpus striatum 
would therefore be dependent upon the relative degree of involve- 
ment of these two systems. 
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Functions of the Corpus Striatum.—The corpus striatum may there- 
fore be regarded as a higher coérdinating motor center which pre- 
sides over the realm of automatic and associated movements. It 
stands in close relationship with the important correlating sensory 
station, the optic thalamus, and through this structure with the 
peripheral sensory mechanism, the cerebellum and the cerebral 
cortex. 

In the lower forms of life, before the appearance of the pyramidal 
tracts and the cerebral cortex, it is the chief codrdinating motor 
mechanism, which by its connection with important nuclei of the 
hypothalamic region controls and directs the activities of the extra- 
pyramidal motor system. Like the other lower motor centers it is 
under the control of the cerebral cortex, but also having important 
independent functions, and when destroyed there is a corresponding 
disturbance of motor function. This disturbance of motor function 
may manifest itself in various ways, depending upon the localization 
and degree of involvement of its two essential fiber systems. 

Striatal Types of Epidemic Encephalitis——luring the recent 
epidemic of encephalitis lethargica all of the symptoms which we 
commonly associate with affections of the corpus striatum have 
appeared in one form or another. These manifestations have been 
slight or severe, transitory or progressive, general or local. In addi- 
tion many bizarre and fragmentary motor manifestations have 
been observed which were probably also of striatal origin. 

My personal experience is based on the study of twenty-five 
cases in which evidences of striatal involvement were present at 
some period of the disease. Many of these were observed in the 
wards of the Neurological Institute, the New York Hospital and 
the Montefiore Hospital for chronic invalids. Others I saw through 
the courtesy of Dr. Tilney, Dr. Casamajor and Dr. Kennedy at 
the Vanderbilt Clinic or in Bellevue Hospital. 

It is not my intention to describe in detail any of these cases but 
simply to analyze briefly, in a general way, the symptoms of striatal 
involvement which the epidemic called forth and their relation to 
our present conception of the function of these ganglia. 

Modes of Onset.—Symptoms referable to the corpus striatum 
occur very frequently in the acute stage of the disease and are 
evidently associated with an early localization of the inflammatory 
process in this region. They may also appear at a later period after 
all acute symptoms of the disease have subsided. Very remarkable 
is the appearance of striatal symptoms as late sequels, weeks or 
even months after apparent recovery, suggesting a recrudescence 
of the infectious process. 

These special symptoms are accompanied or preceded by the 
other well-known general or focal symptoms of encephalitis lethar- 
gica which serve to give the characteristic stamp to the clinical 
picture and remove all doubts as to diagnosis. 
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Symptoms of Striatal Involvement.—Striatal symptoms are of two 
types corresponding to the two chief syndromes of the corpus stria- 
tum, as already defined. 

There is a paleostriatal or pallidal type characterized by paralysis 
agitans and there is a neostriatal type characterized by choreiform 
movements. 

While these two clinical syndromes may appear in pure form 
there is often an admixture of the two, as a result of which many 
curious clinical pictures are produced. The mized striatal type is 
characterized by a combination of the symptomatology of both 
paralysis agitans and chorea, a mixed paralysis agitans—choreiform 
type. 

Of the two the paralysis agitans type is the more frequent and 
usually the more severe in its manifestations. This is probably due 
to the course and relations of the pallidal system and the closer 
proximity of the paleostriatum to the midbrain, which is the chief 
center of the inflammatory area. Of the 25 cases which came under 
my personal observation 18 were of the paralysis agitans type, 4 
of the choreiform type and 3 were mixed striatal types. 

Paleostriatal or Pallidal Type (Paralysis Agitans Type).—The par- 
alysis agitans type is characterized by a fairly acute involvement 
of the voluntary musculature. Within a brief period of two or three 
days there develops the typical muscular rigidity, postural deformi- 
ties, masklike expression of the face and the paralytic disturbances 
of motility characteristic of paralysis agitans. Generally speaking 
the tremor is much less constant and when present less conspicuous 
than in true paralysis agitans. This is probably caused by the 
sudden development of massive rigidity which masks the tremor, 
producing the clinical type known as paralysis agitans, sine 
tremore. 

When tremor is demonstrable at this stage it is usually slight and 
localized in the tongue, face or hands. The characteristic pill- 
rolling movement which we associate with paralysis agitans is quite 
rare and I have only observed it as a late residual symptom in 2 cases, 
and never in the acute stage. On the other hand the muscular 
rigidity, the paralysis of automatic associated movements, the 
masklike expression of face, the posture of the hands and arms, 
the gait and attitude appear early and are identical with those 
observed in true paralysis agitans. 

One side is frequently more affected than the other and hemi- 
lateral types are encountered in a late stage of the disease. Even 
more limited forms occur (segmental types), as, for example, isolated 
involvement of the face (the Parkinsonian mask). Involvement 
may also be limited to the upper or lower extremities. The segmen- 
tal types I have only observed after the subsidence of the acute stage 
as a late residual manifestation. 

The tremor may show a similar limitation and typical rhythmical 
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tremor may be hemilateral or sometimes segmental, 7. e., confined 
to the head, an arm or a leg. These fragmentary clinical types are 
usually encountered only as late or residual symptoms. 

The rhythmical tremor when present is often coarse and increased 
by movement. It is then an action tremor and is increased not 
diminished during the passage of a movement, in this respect differ- 
ing from the classical tremor of paralysis agitans, but is very similar 
to what I have observed in the earlier stages of the juvenile paralysis 
agitans (primary atrophy of the pallidal system). The tremor is 
not, however, of the intention type and diminishes as the finger tip 
approaches the tip of the nose. The gait and attitude, the position 
of the hands and arms and the facial expression differ in no respect 
from those observed in paralysis agitans. The difference is in the 
course of the disease and the nature of the pathological lesion. 

True paralysis agitans is produced by a progressive lesion of the 
pallidal system, which is atrophic or degenerative in nature while 
the paralysis agitans of encephalitic origin is merely a symptomatic 
manifestation due to injury of the pallidal system by inflammatory 
lesions or toxins. As the acute lesions subside the clinical symptoms 
disappear, which explains the often rapid improvement in this 
group of cases. We are not accustomed to this favorable outcome 
in true paralysis agitans, which is a progressive disorder. Similar 
recoveries are, however, noted after inflammatory lesions affecting 
other motor systems, and it is only interesting to note that the 
pallidal system is no exception in this respect. 

A cataleptic type of encephalitis has also been described. The 
association of general muscular rigidity of paralysis agitans type 
with the peculiar lethargy characteristic of the epidemic encephalitis 
produces a clinical picture closely resembling catalepsy (flexibilitas 
cerea). And while true catalepsy has been observed during the 
course of the epidemic, many cases of so-called cataleptic type 
probably belong to the paralysis agitans group and are of striatal 
origin. 

Hesnard’ has suggested the existence of a transition form bridging 
the gulf between the paralysis agitans and cataleptic types, in which 
the striatum and the cerebral cortex were both affected. 

Abortive Types. It is also interesting to note that in the acute 
stage of the disease mild transitory striatal symptoms are sometimes 
present. These consist of a certain tightness or tenseness of the 
musculature, a certain monotony and mild fixity of expression, with 
slight tremors of the tongue, face or extremities, which disappear 
as the acute symptoms subside. Cases of this type do not, however, 
always abort and these initial symptoms may be the forerunners of 
more serious striatal involvement. 

Progressive Type. A tendency to progression in the paralysis 

7 Mental Disturbances with Epidemic Encephalitis, Encephale, Paris, 1920, xv, 
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agitans group is not uncommon. In my experience this tendency 
has been greater in those cases in which the symptoms make their 
appearance late in the disease or as relapses after improvement or 
apparent recovery. It would appear to depend upon a renewal of 
the inflammatory process or an actual lighting up of old lesions. 

A relapsing form, unfortunately not uncommon, is a well-recog- 
nized type of the disease. Its existence has been emphasized by 
von Economo,* Buzzard and Greenfield.’ I have also observed two 
very striking examples of the mixed striatal type, in which there was 
a well-marked tendency to relapses extending over a period of one 
year. Careful histological study of a relapsing case by von Economo 
showed the existence of both old and recent lesions, side by side, 
which explains the peculiar features of the clinical picture. 

The sporadic type of striatal encephalitis. Mention has already 
been made of the extreme rarity with which the corpus striatum is 
involved in other acute inflammatory affections of the nervous 
system. It is especially noteworthy that epidemic poliomyelitis, 
which gave rise to so many different clinical types, so far as I am 
aware, produced no examples of striatal involvement. It is there- 
fore interesting to quote this observation made by Nixon"? at the 
Bristol Royal Infirmary a number of years ago. 

A boy, aged seven years, was admitted to the infirmary with 
headache, lethargy and rigidity of the left arm and leg. The teeth 
were tightly clenched and nasal feeding was resorted to. The cere- 
brospinal fluid was clear and there was no increase of cells. Later 
a general hypertonicity and rhythmical tremor developed and the 
patient left the infirmary with the typical picture of paralysis agitans. 

Such a case is interesting as a probable example of sporadic 
encephalitis localized in the striatum. In a previous paper | have 
already reported the occurrence of a sporadic type of epidemic 
myoclonus multiplex" (epidemic encephalitis), and it is more than 
likely that many of the clinical types with which we have become 
familiar during the epidemic made their appearance occasionally in 
the sporadic form. 

Pallidopyramidal Types of Encephalitis. In my previous studies 
of the symptomatology of the efferent pallidal system of the corpus 
striatum” attention was directed to the existence of pallidopyramidal 
types of palsy. This form is characterized by a combination of the 
symptoms of both spastic paralysis (pyramidal tract system) and 
paralysis agitans (pallidal system), and is by no means uncommon 


8 Encephalitis Lethargica Chronica, Minchen. med. Wchnschr., 1919, Ixvi, p. 1311. 

* Lethargic Encephalitis, its Sequelae and Morbid Anatomy, Brain, 1919, xlii, p. 314 

10 Paralysis Agitans after Encephalitis: Observed a Number of Years before the 
Epidemic, 1917-18, Bristol Med. and Chir. Jour., 1920, p. 25. 

1! Hunt, Ramsay: Acute Infectious Myoclonus Multiplex, Jour. Am. Med. Assn., 
1920, lxxv, p. 713. 

2 Hunt, Ramsay: Primary Atrophy of the Pallidal System: A contribution to 
the Nature and Pathology of Paralysis Agitans, Arch. Int. Med., 1918, xxii, p. 647. 
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because of the close anatomical relationship of the internal capsule 
and the corpus striatum. In the-pallidopyramidal type the paralysis 
is more complete because both the pyramidal and the extrapyramidal 
systems are involved, the one controlling isolated synergic move- 
ments of cortical origin and the other striatal movements of the 
automatic associated type. The muscular hypertonicity is also 
greater and combines the peculiar features of spasticity and paralysis 
agitans rigidity. Especially characteristic of the pallidopyramidal 
type are exaggerated tendon reflexes, clonus and the Babinski 
phenomena of the spastic type in conjunction with a loss of auto- 
matic associated movements of striatal type. It is rather remark- 
able that in my series of 25 cases of striatal encephalitis definite 
involvement of the pyramidal tracts was only noted in 3 cases. 

This is all the more peculiar as we are dealing with a rather 
diffusely disseminated inflammatory reaction, a type of lesion 
which one would naturally expect to involve the adjacent pyramidal 
system of the internal capsule and pes pedunculi. It is possible 
that certain toxins of encephalitis may possess a special affinity 
for the cellular system of the striatum which render it particularly 
susceptible to the infection. 

The neostriatal type (choreiform type). The other essential syn- 
drome of the corpus striatum which may develop as a result of epi- 
demic encephalitis is chorea. The choreiform movements of striatal 
origin are involuntary and irregular in character and are of the 
automatic associated type. According to the view which I have 
already expressed they represent a motor discharge of the striatal 
mechanism in contrast to paralysis agitans which is a paralytic 
manifestation. 

As was indicated in the preliminary sketch, this disorder of motility 
is ascribed to a loss of the striopallidal system or small ganglia cells 
of the neostriatal mechanism, which are supposed to coérdinate and 
control the purely motor functions of the striatum. A degenerative 
or destructive lesion of this inhibitory system would release the 
purely motor mechanism from control and allow the development 
of the involuntary automatic-associated movements of chorea. 

The choreic movements may be general, hemilateral or segmental 
(local) in their distribution. They also vary somewhat in character, 
e. g., mild and severe, large and small amplitude, and occasionally 
rhythmical. A certain degree of hypertonicity is sometimes present, 
giving an athetoid character to the movement. 

Athetosis or choreo-athetosis I would regard as an admixture of 
chorea and muscular rigidity due to involvement of both the neo- 
striatal and pallidal systems. 

Acute Choreiform Type. Some writers on the subject of encephal- 
itis have described cases characterized by generalized choreiform 
movements appearing in the acute stage of the disease, associated 
with delirium and other severe psychotic symptoms. A clinical 
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picture very similar to the chorea insaniens of systematic writers. 
Archambault" has reported cases of this type, as have also Oehmig"* 
in Munich and Dimitz" in Vienna. Oehmig states that of 14 con- 
secutive cases admitted during one month of the epidemic, 11 were 
of this choreiform type, which would appear to indicate a form of the 
virus with a special affinity for the neurones of the neostriatal 
mechanism. The choreiform movements are, as a rule, generalized, 
although one side may show greater involvement. Hemichorea has 
also been observed (Archambault). 

This acute choreiform type is apparently rare and I encountered 
no cases in the New York epidemic. I did observe, however, a 
number of cases of the “myoclonus multiplex type” which were 
associated with delirium. This form of movement may resemble 
but must be sharply distinguished from chorea. Striatal chorea is 
characterized by the spontaneous discharge of movements of the 
automatic associated type while “myoclonus multiplex” originates 
in the spinal and prespinal mechanism and is characterized by con- 
traction of individual muscles or portions of muscles with compara- 
tively slight locomotor effect (myoclonus, myokymia or fibrillary 
twitching). 

Choreo-athetoid Types of Movements. In addition to chorea 
movements of an athetoid and choreo-athetoid type may also occur, 
both in the early and late stages of the disease. Of special interest 
is their appearance as late sequele months after apparent recovery. 
The movements of this type like those of chorea may be general, 
unilateral or segmental (local) in distribution. They differ from 
chorea in being slower, more stereotyped and associated with hyper- 
tonicity of the affected muscles. 

In the more localized forms there is a peculiar repetition of slow 
stereotyped movements occurring at regular intervals. These, 
except for the limited and rather fragmentary character of the move- 
ment, are very similar in their character to other well-known forms 
of choreo-athetoid movements of striatal origin. 

Belonging to this group are other types of movement of somewhat 
larger amplitude which affect more particularly the trunk and root 
portions of the extremities, causing curious contortions of attitude 
and gait. Some of these movements bear a striking resemblance to 
those observed in the dystonia group of motor disorders, which, 
since the autopsy report of Thomalla (dystonia lenticularis) must 
now be definitely allied with the symptomatology of the striate 
body. 

Rhythmical Chorea (Bradykinetic Oscillation). This disorder of 
motility varies somewhat from the recognized lenticular types. 


13 Choreo-athetoid and Choreopsychotic Syndromes as Sequelae of Epidemic 
Encephalitis, Arch. Neur. and Psych., 1920, iv, p. 484. 

4 Encephalitis Epidemic Choreatica, Minchen. med. Wehnschr., 1920, lxvii, p. 660. 

16 Encephalitis Choreaformis Epidemia, Wien, klin. Wchnschr., 1920, xxxiii, 163, 
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It is characterized by slow rhythmical movements of an extremity, 
sometimes involving both the arm and leg on the same side, and 
occurring with great regularity, eighteen to twenty movements to 
the minute. With the slow rhythmical oscillation of the extremity 
there is a simultaneous hardening of many of the muscles of the 
arm or leg, showing the diffuse nature and wide distribution of the 
muscular contractions. This form of spontaneous movement, in 
my opinion, is referable to the extrapyramidal system and in all 
likelihood to the striatal mechanism. It differs, however, in the 
monotonous regularity of its synchronous rhythm and stereotyped 
repetition from other forms of striatal movement. 

The following case is a striking example of this type: The patient, 
a young woman, had encephalitis lethargica in January, 1920. 
During the height of the disease the left side of the body developed 
a curious spasmodic tendency which persisted after the acute 
symptoms had subsided. One year later, at the time of my examina- 
tion, there were present hemichoreatic movements on the whole 
left side of the body. The movements were rhythmical and syn- 
chronous, recurring with great regularity eighteen times to the 
minute. The spasm was evident in the muscles of the neck, arm 
scapular group, abdomen and thigh and leg upon the left side. 
The greatest excursion was of the arm and leg, especially the former, 
which produced a typical movement of salutation. In the muscles 
of the trunk there was some tendency for the muscles of the opposite 
side to participate in the contraction. At times there were slight 
movements of the face, synchronous with the rhythmical movements 
elsewhere. There was no paralysis and no evidence of pyramidal 
tract disease. With the exception of moderate dysarthria and some 
fixity of the facial expression the only residual of encephalitis was 
this curious choreo-athetoid disorder probably of neostriatal origin. 
While the spasm in this case one year after the onset had not dimin- 
ished, in two other patients it had gradually diminished and finally 
disappeared. 

Marie and Levy," '7'8 who had a large experience with striatal 
encephalitis have described cases of this character as Brady kinetic 
oscillation, and emphasize the peculiar nature of this type of move- 
ment and its lack of correspondence with any recognized clinical 
type. While agreeing with these writers as to the unique character 
of this curious spasmodic type, of which four occurred in my series, 
there is a strong resemblance to certain types of movement which 
I have occasionally observed in the dystonia musculorum deformans. 
I would therefore regard it as related to the neostriatum. 

1% Syndrome Excito-moteur de l’encephalite Epidemique, Rev. Neur., 1920, xxvi, 
». 515. 

a cas de localisation—facio—masticatrice du syndrome excito-moteur 
tardif de l’encephalite Epidemique, Bull. et Mem. de la Soc. Méd. des Hép. de Paris, 
1920, xxxvi, p. 661. 


18 Quinze cas de mouvements involontaires apparus a la suite d’episodes grippaux 
ou d’encephalite lethargique, La Méd., 1920, 1, p. 270. 
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Acute Chorea of Childhood (Chorea of Sydenham). Before leaving 
the neostriatal type it will be interesting to mention some recent 
work on the chorea of Sydenham.. Attention has already been 
directed to the fact that certain well-recognized types of epidemic 
encephalitis have been observed in sporadic form long before the 
existence of the present epidemic. The question naturally arises: 
have other clinical types of infection of the central nervous system a 
similar origin and relationship? 

A recent pathological study by Marie and Tretiakoff of the 
nervous system, from a case of chorea, is very suggestive from this 
point of view. The case was a typical one of Sydenham’s chorea 
occurring in a child, aged ten years, and which terminated fatally 
ten days after the onset of the disease. Evidences of inflammatory 
reaction were found throughout the brain and spinal cord, with the 
exception of the bulb and cerebellum. The neostriatum and cerebral 
cortex were particularly affected. These investigators, who have 
also studied the lesions of epidemic encephalitis, emphasize their 
great resemblance to those found in the central nervous system of 
Sydenham’s chorea. 

This observation would suggest a possible relationship between 
the acute infectious chorea of childhood and the choreic type of 
encephalitis lethargica. The occurrence of neostriatal symptoms in 
such a case, with evidences of diffuse involvement of the nervous 
system, I would explain by a special affinity of the toxin for the 
neostriatal system of neurons (striopallidal system). 

Mixed Striatal Type (Mixed Choreiform and Paralysis Agitans 
Types). While the paralysis agitans and choreiform types may 
occur in pure form it is well to emphasize the fact that these two 
clinical pictures are not infrequently combined in greater or lesser 
degree. Indeed, among the most striking features of involvement 
are the many bizarre combinations which unite both the elements 
of chorea and paralysis agitans. 

In one of my cases there developed during convalescence the 
typical picture of paralysis agitans which progressed slowly. Four 
months later there were superadded to the symptoms of paralysis 
agitans choreiform movements of the right foot and still later typical 
Brady kinetic oscillations of the whole right lower extremity, which 
was characterized by a slow flexion of the hip, knee and ankle. 
This movement was of large amplitude, stereotyped and occurred at 
regular intervals. It lasted for two months and then gradually dis- 
appeared. The symptoms of paralysis agitans, however, continued 
and grew progressively worse. wo months later .there was super- 
added a tonic spasm and athetoid contractions of the muscles of the 
neck and of mastication, causing distressing dysarthria and dys- 
phagia. This case is of the progressive type and one year after the 
onset of the striatal symptoms showed no tendency to abatement. 


19 Histological Examination of the Central Nervous System in the Acute Chorea 
of Syndenham, Rev. Neur., 1920, xxvii, p. 428. 
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The explanation for such clinical combinations, I believe, is to be 
found in the existence of two striatal systems; a neostriatal and a 
paleostriatal (pallidal), yielding their respective syndromes of 
chorea and paralysis agitans. The one a convulsive and the other 
a paralytic manifestation of the corpus striatum. 

Rare Myoclonic Types. Occasionally one observes, after an 
attack of encephalitis, stereotyped rhythmical movements of the 
distal portion of the extremities. In one of these cases, which pre- 
sented typical symptoms of paralysis agitans, there was rhythmical 
flexion of all the fingers, occurring about twenty times a minute. 
Movements of this type are so fragmentary that it is rather difficult 
to localize them with certainty. The association with paralysis 
agitans and the stereotyped regularity of the movement are in favor 
of a striatal origin. 

Rhythmic twitchings of the face and jaw, either alone or in combina- 
tion, have also been observed. When combined the movements of 
the jaw and face may be synchronous. Such manifestations may 
represent disjointed fragments of striatal motility or may indicate 
a release of kinetic impulses in subsidiary centers of the pons varolii, 
which contain the motor nuclei governing the facial muscles and 
mastication. 

In one patient of my series who presented a definite sequela of 
paralysis agitans there was also present a rhythmical clonic move- 
ment of the jaw associated with bilateral facial spasm. The move- 
ments of the jaw and face were synchronous and occurred with 
stereotyped regularity about eighteen times to the minute. In 
another patient the only residuals of the encephalitis were the 
Parkinsonian mask and a lateral clonic movement of the jaw. 
Marie" has observed similar cases. 

Bilateral Synchronous Myoclonia. There is still another type of 
movement which has been encountered in this disorder, the classifi- 
cation of which is somewhat difficult in the present state of our 
knowledge. This is a movement of the myoclonic type, involving 
a large number of muscles and causing bilateral synchronous move- 
ments of the trunk and root segments of the extremities occurring 
in very rapid tempo, fifty or sixty to the minute. 

These movements differ from those of the “myoclonus multiplex 
type of spinal origin” in the large number of muscles which are 
simulataneously involved and the extent of the locomotor effect. 
They are also unlike those types of movements which we associate 
with the striatum. 

Hamill” has described a group of cases representative of this 
type, in all of which the movements were increased during sleep 
in contrast to the ameliorating effects of sleep on the pure striatal 
types. He suggests their relationship to certain subordinate motor 


20 Encephalitis with Involuntary Movements, Arch. Neur. and Psych., 1920, iv, 
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centers in the pons or medulla which act in conjunction with the 
respiratory center as auxillary centers of breathing. 

I have also observed movements of this type. In my opinion 
they are neither cortical nor spinal, and if they do not represent 
lower forms of movement directly under striatal control they are 
probably referable to some infrastriatal motor mechanism of the 
paleokinetic system of motility. 

The Thalamic Type.—The optic thalamus is the sensory counter- 
part of the corpus striatum. It is the great ganglionic station where 
the neurons of the secondary sensory paths terminate for their final 
grouping and distribution. 

Many of these neurons terminate in the optic thalamus itself, 
subserving affective sensibility, the greater number pass to the sensory 
areas of the central cortex to subserve the higher form of discrimina- 
‘tive sensibility. 

Lesions in this region may produce sensory symptoms of the fol- 
lowing character: Spontaneous pain of intolerable intensity and 
of persistent character; loss of superficial and deep sensibility with 
anesthesia; ataxia and astereognosis. There may also be present 
slight hemiplegia as well as choreic and athetoid movements. The 
sensory loss and pain are alone of thalamic origin; the other symp- 
toms are referable to surrounding parts. 

Symptoms of thalamic origin are not infrequent in cases of epi- 
demic encephalitis (Howe*!). They are often associated with evi- 
dences of striatal involvement, but in my experience are neither so 
severe nor well defined. I have observed no case presenting the 
complete thalamic syndrome as outlined by Dejerine and Roussy. 
My experience has been limited to sensory symptoms which it 
seemed reasonable to assume were of thalamic origin, although one 
could not deny their possible relationship to the central sensory 
mechanism of the spinal cord and brain stem. 

The most frequent symptom of thalamic involvement in encephal- 
itis in my experience has been pain. This may be of agonizing 
intensity and is very resistant to all analgesic remedies. It may be 
generalized or localized and may persist for weeks or months. It is 
difficult to differentiatiate localized thalamic pains from those 
referable to the posterior gray matter and posterior root system of 
the spinal cord. In differentiation I would lay some stress on the 
coexistence of striatal symptoms which would appear to show 
inflammatory involvement of both structures at the same level. In 
no case have I encountered any extensive anesthesia, either super- 
ficial or deep. Tactile sensation has shown little or no involvement 
and the chief sensory disturbances when present have been of pain 
and temperature sensibility. In no case was the deep sensibility 
affected. 


21 The Thalamic Syndrome in Epidemic Encephalitis, Neurol. Bull., 1919, ii, 190. 
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From my personal experience and that of others I am inclined to 
believe that the thalamic symptomatology is largely limited to 
intractable and persistent pain associated with mild evidences of 
sensory loss, especially of pain and temperature sensibility. 

As the optic thalamus is the sensory counterpart of the corpus 
striatum, and as both ganglia are closely connected by short com- 
missural systems, it is interesting to speculate on the possible role 
which irritative lesions of the thalamus may play in the production 
of striatal types of movements, such as chorea and athetosis. 

While the facts of pathological anatomy point to the neostriatum, 
and especially the neostriatal system, as the seat of the essential 
lesion of chorea, it cannot be denied that irritative foci in the thala- 
mus or pallidum might produce spontaneous motor manifestations 
of the same character as those resulting from loss of its inhibitory 
mechanism. 

Concluding Remarks.— The results of my investigations may be 
summarized as follows: 

The large basal ganglia, and especially the corpora striata, are 
frequently affected in epidemic encephalitis. 

Involvement of the corpus striatum produces three clinical types 
or syndromes: 

1. A paleostriatal or pallidal syndrome—the paralysis agitans type. 

2. A Neostriatal syndrome—the choreiform type. 

3. A mixed striatal syndrome—the combined paralysis agitans-chorei- 
form types. 

These three types are believed to be dependent upon the existence 
of two distinct cellular systems within the corpus striatum. 

One, the pallidal system, which originates in the motor cells of the 
corpus striatum and links this structure with important nuclei of the 
hypothalamic region, and controls the various motor activities of 
the extrapyramidal tracts. When this system is involved the symp- 
toms of paralysis agitans develop, 7. e., paralysis of automatic 
associated movements with hypertonicity of the muscles and 
rhythmical tremor. 

The other, the striopallidal or neostriatal system, which exercises 
a coérdinating and inhibitory influence on the purely motor func- 
tions of the corpus striatum. When this system is involved, chorea 
or spontaneous movements of the automatic associated type 
develop. 

The mixed striatal types result from involvement of both systems 
with the production of symptoms characteristic of each. 

The recognition of these two systems and fundamental syndromes 
of the striatum serve to explain and reconcile many peculiarities 
of striatal symptomatology. 

The pallidal or paralysis agitans type of encephalitis lethargica 
may be general, hemilateral or segmental in distribution. Abortive, 
relapsing and progressive types are also recognized. 
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The neostriatal or choreiform type may also be general, hemilateral 
or local in distribution. There is an acute choreiform type; a choreo- 
athetosis and athetoid and rhythmical types. 

These types may occur in pure form or in combination. Of my 
series of 25 cases, 18 were of the paralysis agitans type, 4 of the 
choreiform and 3 of the mixed striatal type. 

Thalamic symptoms also occur in encephalitis lethargica. 

When present they consist of severe and persistent pain, with 
disturbances of superficial sensibility, more especially of the pain 
and temperature sense. Evidences of the complete thalamic syn- 
drome are rarely if ever encountered. 


VEGETABLE PROBLEMS IN DIABETIC DIETS. 


By W. A. Orton, Sc.D. 


U. 8. DEPARTMENT OF AGRICULTURE, WASHINGTON, D.C. 


A CERTAIN eminent specialist is quoted as saying that “diabetics 
must not expect a varied diet.” That this is not necessarily true | 
hope to be able to show. The vegetables in common use are only 
a fraction of those that mankind has found fit for food in one country 
or another during the thousands of years that gardening has given 
pleasure to the rich and the poor. There is a vast store of experi- 
ence on record in the garden literature of the world which diabetics 
have a special motive in searching for suggestions as to vegetables of 
value to them and as to methods of cooking to give added variety. 
Americans have not begun to know the good dishes of Europe, and 
India, China and other ancient lands must have accumulated culin- 
ary discoveries beyond any that we dream of. I am growing this 
year 81 species or kinds of plants in 255 varieties, and I have accom- 
plished the aim of having some fresh green vegetables of my own 
growing every day in the year without a greenhouse. I am sure 
that others can do the same, and I believe that the achievement 
will bring them new enthusiasm and contribute to the maintenance 
of health of body as well as of mind. 

Everyone needs a hobby, diabetics particularly, to take their 
mind from their hunger troubles and give them an interest in life. 
The culture of rare or uncommon vegetables fills their need admir- 
ably. Achievement stimulates renewed effort and it is one of the 
advantages of gardening that there are always new fields to conquer, 
new crops to test, new problems of succession cropping, how to get 
vegetables earlier or prolong their season into the winter by storage. 

Only those who have been through it can appreciate the food 
problems of the diabetic patient, who has to face for probably the 
rest of his life an altered regimen, with strict limitations of kind and 
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of quantity of food, old likes and habits broken up, favorite dishes 
forbidden, temptations to transgress constantly presented, and with 
the influence of family and friends often misdirected and imperfect. 

The difficulties of the diabetic diet center mainly around the 
supply of vegetables; the provision of variety at all seasons at a 
reasonable price and cooked and served in a palatable manner. 
There is nothing lacking in American soil and climate. We can 
grow everything somewhere or at some season. Our people, however, 
have not yet become sufficiently herbivorous for their own good. 
Meat and potatoes are too much the reliance, flanked by corn, peas 
or tomatoes, to the neglect of health-giving greens or salads. This 
reacts against the diabetic in a double way. The onset of the dis- 
ease compels a greater change in his food habits, and the narrow 
list of vegetables in common use in the community makes it more 
difficult to obtain supplies in the markets. 

We are further handicapped by our primitive methods of cooking. 
Many cooks seem to know but one way of cooking vegetables; that 
is, simply boiling and serving au naturel. Vegetables that are young 
and tender and fresh from the garden require little dressing; but, 
nevertheless, plain boiled spinach gets horribly monotonous if taken 
twice daily, month in and month out, and our patient is excusable 
who breaks diet or gets to doubting whether life is worth living. 

A wonderful change has been made in the outlook for diabetics 
by the discoveries of Dr. Frederick M. Allen and his co-workers. 
To the student of nutrition we have the most interesting disease in 
the list. Our chances for a useful existence have been multiplied. 
The treatment is exact. Our diet can be calculated to the gram and 
checked constantly by simple tests. Old medical traditions are 
broken, in that the patient is admitted to a full knowledge of the 
treatment and trained to handle his own case. His chances for long 
life may be greater than his healthy brothers. 

But the problem of food supply stands where it was, and in this 
field there is great opportunity for progress and improvement. It 
is not to be solved by proprietary foods or commercial compounds. 
They may be useful in special cases, but reliance may better be 
placed upon Nature’s original sources. 

There is need to spread the information that many unheard-of 
vegetables are in existence; that they may be grown with ease, and 
if demanded by a number of consumers would be supplied by the 
market gardeners. 

Diabetics may be divided into two classes: Those who possess 
gardens and those who do not. The latter, naturally in the majority, 
constitute a special problem requiring a new line of effort. Many 
of the vegetables which are recommended below are to be had only 
in the larger city markets for a very short period of the year. Many 
are never seen in the market. How can they be had by the non- 
gardeners? The physician can assist in creating the demand by 
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interesting the patients in the possibility of enlarging and varying 
their diet and then putting them in touch with some nearby gardener 
who will be found willing to produce the vegetables and supply them 
as needed. A medium of contact between farmer and consumer 
exists in most communities now in the county agricultural agent 
or Farm Bureau representative, whose name and address may be 
had by writing to the State Agricultural College or to the U. S. 
Department of Agriculture. He is in touch with gardeners and in a 
position to supply the information needed. If a group of diabetics 
could be formed to buy together they could make it more worth 
while to the farmer to take up the new crops and to supply them 
over a longer season by successive plantings and storage. 

In many cases the physicians will be justified in encouraging 
patients to move to the country or to the suburbs, to do their own 
gardening, particularly when they have had previous farm or garden 
experience and are benefited by exercise. With few exceptions 
regular outdoor activity increases the carbohydrate tolerance and 
improves the general health to a remarkable degree. It is not 
always necessary for the city diabetic to change his residence, for 
the possibilities of nearby vacant lots are often good if the original 
soil has not been removed or covered and the ground is not shaded 
by trees or buildings. 

The List of Vegetables. The diabetic garden comprises in the 
main those vegetables which have a low carbohydrate content. We 
must set in the background many of our standard foods, such as 
potatoes, sweet potatoes, corn and peas, and Lima, shelled and navy 
beans, except for the milder cases. Their place is taken by greens 
and salads, indispensable to every well-balanced dietary through 
their high contents of salts and vitamines and constipation-control- 
ling bulk. 

The reader may be interested in the list of the vegetables I grow 
and find worth while, though naturally of varying merit: 


Asparagus Dandelion Parsnip 

Basella Eggplant Patience 
Beans, bush and pole Endive and escarolle Pepper 

Beets Finocchio Purslane 
Cabbage Kale Radish 

Carrot Kohlrabi Roquette 
Cauliflower Lettuce Salsify 

Celeriac Mung bean Scorzonera 
Celery Mustard Soy bean 
Chard New Zealand spinach Spinach 
Chenopodium amaranticolor Okra Squash and vege- 
Chervil Onion, leek and shallot table marrow 
Collards Orach Tomato 

Corn salad Pai-tsai Turnip 

Cress Parsley Witloof 
Cucumber 


Corn, peas and potatoes, shelled beans, Lima beans and other 
starchy vegetables are too high in carbohydrate for severe diabetics, 
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and many of those in the above list can be eaten in moderate quan- 
tities only. 

Several herbs are useful for flavoring purposes, particularly in 
connection with thrice-cooked vegetables. Basil, chives, dill, 
horseradish, mint, sage and many others may be used. 

Seeds of most of these can be obtained from the larger seed 
houses in this country, and all from Vilmorin-Andrieux & Co., 
Paris. 

The Value of Perennials. ‘Io maintain a succession throughout 
the year one needs to give particular attention to bridging the period, 
of midsummer heat, for which New Zealand spinach basella and 
chard are valuable, and to have cold-resistant plants to carry pro- 
duction late into the fall and to start it up as early as possible in the 
spring. The diabetic garden should therefore be well stocked with 
biennials and perennials. Asparagus comes early, but French sorrel 
is even earlier. Dandelions are highly prized in the first spring 
days, especially if brought on early by covering the bed with hotbed 
sash. The patience dock is another little-known perennial of much 
merit. 

To give the standard methods of culture and cooking of these 
vegetables would require more space than is available here. There 
are, however, particular points to be emphasized regarding choice 
of varieties, succession of supply, storage methods and newer ways 
of cooking on which the writer’s personal experience is contributed. 

Blends or Mixtures. 1 seldom use a single green or salad vegetable 
alone, but prefer to mix several to add or reduce flavor and sub- 
stance according to personal taste and the needs of the daily menu. 
Spinach and chard, for instance, are mainstays in the garden but 
are rather bland and characterless. The addition of French sorrel, 
mustard, kale, parsley, pepper or okra remedies this defect. Kale, 
on the other hand, a much neglected vegetable, has rather too 
much substance for frequent use by most people and calls for 
admixture with New Zealand spinach, beet greens and the like. 
The number of combinations that can be made are almost unlimited 
and a new interest in the world is provided. 

Still more is this true of salads or vegetables served cold, either 
raw or cooked. Any tender or succulent plant parts may be taken, 
and on a foundation of lettuce, endive, pai-tsai or witloof one builds 
a masterpiece or an experiment with asparagus tips, cauliflower, 
celery, celeriac, chervil, cress, cucumber, mustard, parsley, mung 
bean sprouts, salsify, sorrel, tomato, apple, orange, grapefruit and 
so on. 

Vegetable Soups. A type of vegetable mixture of very exceptional 
value to the diabetic is modeled on the Italian vegetable soups. 
They may be made delicious and different, as rich as a meat soup, 
though solely of vegetables, and each one a full meal if desired. 

The following is a sample. The ingredients may be changed 
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according to taste and the supply available. The essential points 
are the preliminary frying in fat, the use of some greens and flavor- 
ing herbs in the mixture and the long simmering in broth. 

Take several vegetables, including onions, a quantity of greens, 
such as spinach, kale or cabbage, a moderate quantity of celery, 
parsley and herbs to suit the taste, carrots, kohlrabi, turnips, etc. 
Place a measured quantity of oil or fat, such as butter, Crisco or 
cottonseed oil, in the frying pan. Add the finely chopped onion and 
fry golden brown, then add the greens, similarly finely minced, and 
cook until the fat is all absorbed; add the remaining vegetables and 
enough soup stock or water to cover, and simmer until tender. It is 
more convenient to run all the vegetables through a meat chopper 
with the coarsest knife than to dice them separately. 

Compute the food value of each ingredient as follows: 


Vegetable. Grams. Protein. 
Greens, mixed . : 500 
200 
Kohl-rabi . . . . . 200 
Stringbeans. ... 300 
100 


Total calories . . . 1247 


Carbohydrate. 
9. 
15. 
18. 
14. 
18. 
3. 


oo 


77.0 


Canned Travel Dinners and Lunches. The diabetic away from 
home is at a disadvantage which is well overcome if he has weighed 
and proportioned meals to take with him. Vegetables are readily 
canned in seasons of abundant supply and set aside with the calories 
and grams of proteins, fat and carbohydrate marked on the can. 
This has been made convenient by the Burpee can sealer, a device 
for sealing sanitary tin cans at home without solder, a process requir- 
ing but a short time, and applicable to a single can of surplus mate- 
rial or to a hundred cans. The best sterilizer is the pressure cooker. 

In addition to the various vegetable soup mixtures it is suggested 
that weighed portions of corned beef and cabbage, sauerkraut 
and ham, or greens and bacon be put up in tin cans, sterilized and 
held against the time of need. 

Cooking Vegetables. The changes in composition of vegetables 
due to cooking may be considerable when they are boiled in much 
water and the water discarded. This element of uncertainty often 
interferes with the exact calculations of dietary values. For the 
determination of the exact tolerance of a patient, and for cases in 
which the carbohydrate tolerance is very low, so-called thrice- 
boiled vegetables are employed—that is, the water of cooking is 
drained away, more water is added and the vegetables cooked again 
and the process repeated. Three cookings remove most of the car- 
bohydrate and, unfortunately, also the greater part of the salts 
and the flavor. 
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However desirable thrice-cooked vegetables may be in special 
cases, protest is made against anything approaching this method 
when the tolerance of the patient does not demand it. For the use 
of patients possessing sufficient carbohydrate tolerance, nearly all 
vegetables, and particularly the green, leafy ones, should be steamed 
in the pressure cooker at a low pressure or cooked with the addition 
of an absolute minimum of water, in order that their flavor and food 
value may be preserved. Their composition can then be reckoned 
on the basis of their fresh weight and the full benefit secured of 
their salt and vitamine content. 

If vegetables are boiled in water and the water drained away a 
factor of uncertainty is introduced into the computations of nutritive 
values. Probably half the carbohydrate in spinach and celery is 
lost and one-third that in most other vegetables. 

Asparagus. That this delicious vegetable requires more space 
than can be spared in the small home garden is a misfortune only 
partly counterbalanced by its constant availability in cans from 
California. The U.S. Department of Agriculture has lately bred 
rust-resistant strains, the Washington asparagus, which excel the 
old varieties in size and productivity also. I plant spinach and 
mustard between the rows in earliest spring and thus get two crops 
from the asparagus bed. 

Beans. String beans are a standby, but they are treacherous 
in a way, because unless picked very young before seeds are formed 
in the pods they contain more carbohydrate than analyses usually 
show. It is best to use only the young and still seedless pods, 
which may be set down as having 40 calories per 100 grams, protein 
2 per cent, fat 1 per cent and carbohydrate 6 per cent; whereas 
more mature stages with well-grown beans may contain as much as 
10 per cent of carbohydrates. Excellent varieties of highest quality 
are Stringless Green Pod and Maule’s Butter Wax for the bush type 
and Kentucky Wonder pole bean. New and distinct are the soy 
bean and the mung bean. The soy bean is a protein food, a meat 
substitute, and only the variety Hahto comes into the diabetic’s 
garden, where it replaces the Lima bean, which may have as much 
as 22 per cent carbohydrate. Soy beans in general are grown in the 
southern and central states for oil and forage and may be bought 
in the market and used as baked beans or ground into meal and 
cooked as muffins. The seeds and pods of all kinds except the Hahto 
are too small and difficult to pick and shell for garden culture, but 
the dry soy beans can be bought from seedsmen. 

The diabetic who prefers a vegetable to a meat protein will find 
these soy beans highly useful. Their dry composition is: Protein 
43 per cent, fat 20 per cent, carbohydrate 24 per cent, of which not 
over 8 per cent is believed to be assimilable, making them quite 
unique among beans from the diabetic standpoint. To cook dry 
soy beans, soak overnight, boil a while in the pressure cooker, then 


504 ORTON: VEGETABLE PROBLEMS IN DIABETIC DIETS 


put into the bean pot with a piece of salt pork and a pint of tomatoes 
and bake rather longer than for navy beans. Soy beans will not, as 
a rule, cook as soft as common beans. The variety Easy Cook is 
an exception. The composition of baked soy beans may be roughly 
estimated as one-half the corresponding weight of dry beans. 

Since confectionery is scarce in the diabetic menu it may be 
mentioned that roasted soy beans are as good as roasted peanuts, 
and much safer. They are prepared as follows: Take ordinary soy 
beans and soak them overnight in salted water. Cook an hour, 
drain and spread thinly on tins and roast in a moderate oven until 
crisp. 

Hahto is a variety with large seeds which I have found of easy 
culture and worth while in a large garden where space is available. 
The plant is a vigorous grower, requiring three-foot rows, three or 
four seeds to the foot and the whole season for development, from 
the end of May to frost. Gather the pods when the beans are full- 
grown. Boil in water five minutes to make shelling easier, shell and 
can the beans as you would Limas—that is, fill the raw beans into 
cans, cap and process forty minutes in the pressure cooker. Their 
estimated composition when cooked and canned is: Protein 20 
per cent, fat 13 per cent, carbohydrate 4 per cent. 

Mung bean sprouts are distinctly a novelty except to those who 
frequent Chinese restaurants. The bean is a very small oriental 
type which one buys at Chinese supply stores or grows from seed 
procured from the Department of Agriculture at Washington. 
Their special claim to merit is as a winter salad, for mung bean 
sprouts are one of the links in the all-the-year-round chain of salads. 
They grow in the kitchen and require only five days from planting 
time to harvest. No diabetic can afford to be without them. 
Proceed as follows: First catch your mung beans. Wash 50 grams 
and soak overnight in water. Place in a covered butter-jar or other 
crock with only a thin film of water. Twice daily flood with fresh 
water and drain; this prevents the growth of moulds and bacteria. 
The green outer skins of the beans float off in the washing, leaving 
the white sprouts, which are ready to use when they have attained 
a length of one to two inches. To prepare for the table, wash and 
dip for two minutes in boiling water, then plunge into cold water 
and serve on lettuce with French dressing, or the mung beans may 
be incorporated with a chop-suey mixture of minced chicken and 
chopped celery or other vegetables, in which case the other ingre- 
dients are cooked in a stew pan and the mung beans added just as 
cooking is completed. 

Cabbage. We hurry over this vegetable, merely passing to remind 
the reader of the possibilities of red cabbage as a desirable change 
and of the fact that the crumpled-leaved savoy type is of richer 
flavor than the common kinds and keeps better in the winter. 
Sauerkraut visits our table regularly only since we began making 
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it ourselves and discovered the high quality of kraut from home- 
grown summer cabbage. We plant the variety Copenhagen, which 
matures in July. Wash and split the heads, slice into a barrel 
with one pound of fine salt to each forty pounds of cabbage; cover 
with a board and weight and let stand in a warm room, 70° to 80° F., 
for three weeks, skimming as necessary; then take the kraut out 
and can in tin cans with the Burpee sealer or fill into stoneware jars 
and cover with melted paraffin to exclude all air. Nothing is easier 
and nothing is better. 

Collards. Collards are plants of the cabbage family, much grown 
in the south on account of their resistance to summer heat and 
autumn and winter frost. They are worthy of more general trial 
farther north for eating as cabbage greens. The culture is exactly 
like cabbage. The collards are tenderer after frost and stand cold 
to about 12° F. if not too prolonged. 

Couve Tronchuda, or Portugal Cabbage. This is a plant grown for 
its thick leaf stalks. It is at its best in rich, moist soil and a cool 
climate. 

Celeriac, or Turnip Root Celery. This is grown just like common 
celery as to planting and transplanting, but requires no earthing. 
The edible part is the enlarged root. Celeriac is used as a cooked 
vegetable or in soups, but with us mainly in salads. The roots 
are cleaned, cut in thin slices and these blanched in boiling water 
five to ten minutes and served with lettuce or other green leaves. 
The composition is estimated at 6 per cent carbohydrate. Celeriac 
keeps in a cool cellar better than any other vegetable I have, being 
still firm and fresh at the beginning of June. 

Celery. Celery is of use not only in its raw state but as a cooked 
vegetable. 

Boiled Celery: Cook the outer stalks of celery, cut into small 
pieces, in boiling salt water for five minutes, then drain and sauté 
in butter. Add meat stock to cover and simmer until tender. 
Serve with a sprinkling of grated cheese. 

Celery is also an important flavoring ingredient in the vegetable 
soups, and an early planting is needed in the garden for this purpose 
in addition to the main crop to be stored for winter. 

Chard. Chard is becoming better known. There are really two 
vegetables here, a summer spinach represented by the Lucullus 
chard, which produces very large, crumpled leaves, cooked as 
greens, and a summer asparagus, derived from the much enlarged 
leaf stalk of the white-ribbed Swisschard. Try the following method 
of cooking the latter: 

Fried'Chard: Take the large leaf stalks, strip off the green leafy 
part, which may be cooked separately as spinach, and cut the stalks 
into four-inch sections, boil until tender, drain dry and sauté in 
bacon fat or oil, turning and frying each piece separately. 

Eggplant. Eggplant is very useful to us, not only in season but 
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canned, to serves the basis for a baked luncheon dish, as follows: 
200 grams of eggplant, 1 egg, 4 cup of washed bran and 10 grams 
of grated cheese. Boil the eggplant in salted water; wash and 
mix with the egg, bran and cheese; fill into an individual baking 
dish and bake in the oven until brown. Serve with butter. 

Endive and Escarolle, or Batavian Endive. These are worthy of 
the highest rank, since they fill in the late fall and early winter 
period with a salad that is richer, nuttier and crisper than lettuce, 
and can be kept long in storage. They are plants of the chicory 
family that form broad, circular rosettes or mats of leaves, and are 
covered or tied up to blanch the center. They are cool-weather 
plants and thrive in the autumn months, but do not endure hot 
weather well. Plant from June to August and transplant the young 
seedlings to rows eighteen inches apart, twelve to fifteen inches in 
the row. Give plenty of room, water and fertilize liberally to secure 
the large plants that will give nicely blanched centers. When 
grown and about three weeks before using, gather the outer leaves 
together and tie them over the heart of the plant with twine or 
raffia. Blanch only as needed, as endive tends to decay if water 
gets into the tied-up and blanched hearts. Before heavy frosts, 
take up the plants and set into a cold frame, with all possible earth 
adhering to the roots; tramp firmly and water the roots, but not the 
tops. Cover and add protection in the form of hay or straw as cold 
weather comes on. In this way endive may be carried in good con- 
dition past midwinter. The white center leaf stalks only are used 
for salads, with French dressing or mayonnaise. Try grapefruit in 
combination with it. Endive and escarolle may also be cooked for 
greens. 

Finocchio. Finocchio is an Italian vegetable related to the 
carrot, but in appearance reminding one more of celery. The edible 
parts are the swollen bases of the leaf stalks. The culture is simpler 
than for celery. Sow in place, thin to 4 inches to 6 inches in 2-foot 
rows; earth up to bleach when fully grown. Cook in soup mixtures 
or like celery. 

Kale. Kale is a plant that should be in every diabetic’s garden. 
It exists in various types and goes far toward bridging over the cold 
weather period, both in spring and in fall. The first greens of the 
season here come from Siberian or dwarf Scotch kale, sown about 
the end of August, which overwinters and sends up a succulent new 
growth in March. I plant tall curled kale in early spring for all 
summer, gathering the lower leaves as formed and later the stem 
sprouts. The main planting goes in after the spring vegetables are 
over. The seed is sown June 20 and the plants moved to their 
permanent rows early in July. 

Kohlrabi. Kohlrabi is another indispensable vegetable. This is 
a cabbage relative with a swollen bulb-like stem, which one eats 
like cauliflower or turnip. It is as good as the former when gathered 
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young, 2 inches or 3 inches in diameter, can be grown all summer 
by making successive plantings and the fall crop keeps well in 
storage until spring. : 

Leeks. Leeks have special merit, through their winter hardiness, 
in extending the onion season. They mature late in the fall and 
may be stored in pits, packed in earth like celery or left in place and 
lifted whenever the ground is not frozen. They are especially 
welcome in early spring. 

To have onions the year round is an object on account of the use 
we make of this vegetable for flavoring greens and salads and soups. 
There is an Egyptian or top set onion which is planted in the fall, 
is winter hardy in Washington and ready to use in early spring. 
Beginning then with leeks as soon as the ground thaws and following 
closely with the Egyptian or Catawissa onion, the season is main- 
tained by the green onions grown from sets of Danvers or silverskin 
planted as early as possible in the spring. These are delicious when 
cooked. They mature in midsummer, and if thoroughly cured by 
drying will keep into the winter. Shallots keep even better and 
assist in maintaining the onion succession. 

Orache, or Mountain Spinach. Orache is a relative of spinach 
but a larger plant. If it has a special place in the collection of greens 
it is in coming later in summer, after spinach has run to seed, and 
in its flavor, which reminds one of lambs’ quarters. Sow orache in 
May in drills two feet apart. It is not in the market. 

Mustard greens are comparatively little grown but are of much 
merit. There are several varieties of Chinese origin, one type with 
broad leaves and one much curled, like curly kale. Mustard can 
be sown in earliest spring and again in the fall, but does not thrive 
in midsummer heat. The young leaves make an ingredient of salads. 
I like the Fordhook fancy curled for this purpose and for general 
spring culture and the broad-leaved or elephant ear for fall planting. 
Mustard greens go especially well in mixture with spinach. 

Pai-tsai is the proper name for a Chinese vegetable sometimes 
called celery cabbage and Chinese cabbage; an upright cylindrical 
head, less compact than the common cabbage, with light green outer 
leaves but white and tender at the heart. This is an autumn crop 
and of particular value for storing, as it provides a winter salad of 
exceptional merit. 

The cardinal points of success in growing pai-tsai are late sowing, 
(July 15 in Washington), a rich soil with abundant moisture, and 
liberal fertilizing to induce a rapid growth. To store for winter, use 
an empty hot-bed pit; take the plants up with roots and earth 
adhering, pack tightly in the pit, keep the soil moist, the heads dry 
and protect from frost, as pai-tsai is more tender than cabbage. 
The blanching process goes on in storage, and when taken out the 
heads should be crisp, white and tender, one of the most delicious 
salads on the list. This vegetable can now be had in our markets at 
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canned, to serve.as the basis for a baked luncheon dish, as follows: 
200 grams of eggplant, 1 egg, 3 cup of washed bran and 10 grams 
of grated cheese. Boil the eggplant in salted water; wash and 
mix with the egg, bran and cheese; fill into an individual baking 
dish and bake in the oven until brown. Serve with butter. 

Endive and Escarolle, or Batavian Endive. These are worthy of 
the highest rank, since they fill in the late fall and early winter 
period with a salad that is richer, nuttier and crisper than lettuce, 
and can be kept long in storage. They are plants of the chicory 
family that form broad, circular rosettes or mats of leaves, and are 
covered or tied up to blanch the center. They are cool-weather 
plants and thrive in the autumn months, but do not endure hot 
weather well. Plant from June to August and transplant the young 
seedlings to rows eighteen inches apart, twelve to fifteen inches in 
the row. Give plenty of room, water and fertilize liberally to secure 
the large plants that will give nicely blanched centers. When 
grown and about three weeks before using, gather the outer leaves 
together and tie them over the heart of the plant with twine or 
raffia. Blanch only as needed, as endive tends to decay if water 
gets into the tied-up and blanched hearts. Before heavy frosts, 
take up the plants and set into a cold frame, with all possible earth 
adhering to the roots; tramp firmly and water the roots, but not the 
tops. Cover and add protection in the form of hay or straw as cold 
weather comes on. In this way endive may be carried in good con- 
dition past midwinter. The white center leaf stalks only are used 
for salads, with French dressing or mayonnaise. Try grapefruit in 
combination with it. Endive and escarolle may also be cooked for 
greens. 

Finocchio. Finocchio is an Italian vegetable related to the 
carrot, but in appearance reminding one more of celery. The edible 
parts are the swollen bases of the leaf stalks. The culture is simpler 
than for celery. Sow in place, thin to 4 inches to 6 inches in 2-foot 
rows; earth up to bleach when fully grown. Cook in soup mixtures 
or like celery. 

Kale. Kale is a plant that should be in every diabetic’s garden. 
It exists in various types and goes far toward bridging over the cold 
weather period, both in spring and in fall. The first greens of the 
season here come from Siberian or dwarf Scotch kale, sown about 
the end of August, which overwinters and sends up a succulent new 
growth in March. I plant tall curled kale in early spring for all 
summer, gathering the lower leaves as formed and later the stem 
sprouts. The main planting goes in after the spring vegetables are 
over. The seed is sown June 20 and the plants moved to their 
permanent rows early in July. 

Kohlrabi. Kohlrabi is another indispensable vegetable. This is 
a cabbage relative with a swollen bulb-like stem, which one eats 
like cauliflower or turnip. It is as good as the former when gathered 
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young, 2 inches or 3 inches in diameter, can be grown all summer 
by making successive plantings and the fall crop keeps well in 
storage until spring. 

Leeks. Leeks have special merit, through their winter hardiness, 
in extending the onion season. They mature late in the fall and 
may be stored in pits, packed in earth like celery or left in place and 
lifted whenever the ground is not frozen. They are especially 
welcome in early spring. 

To have onions the year round is an object on account of the use 
we make of this vegetable for flavoring greens and salads and soups. 
There is an Egyptian or top set onion which is planted in the fall, 
is winter hardy in Washington and ready to use in early spring. 
Beginning then with leeks as soon as the ground thaws and following 
closely with the Egyptian or Catawissa onion, the season is main- 
tained by the green onions grown from sets of Danvers or silverskin 
planted as early as possible in the spring. These are delicious when 
cooked. They mature in midsummer, and if thoroughly cured by 
drying will keep into the winter. Shallots keep even better and 
assist in maintaining the onion succession. 

Orache, or Mountain Spinach. Orache is a relative of spinach 
but a larger plant. If it has a special place in the collection of greens 
it is in coming later in summer, after spinach has run to seed, and 
in its flavor, which reminds one of lambs’ quarters. Sow orache in 
May in drills two feet apart. It is not in the market. 

Mustard greens are comparatively little grown but are of much 
merit. There are several varieties of Chinese origin, one type with 
broad leaves and one much curled, like curly kale. Mustard can 
be sown in earliest spring and again in the fall, but does not thrive 
in midsummer heat. The young leaves make an ingredient of salads. 
I like the Fordhook fancy curled for this purpose and for general 
spring culture and the broad-leaved or elephant ear for fall planting. 
Mustard greens go especially well in mixture with spinach. 

Pai-tsai is the proper name for a Chinese vegetable sometimes 
called celery cabbage and Chinese cabbage; an upright cylindrical 
head, less compact than the common cabbage, with light green outer 
leaves but white and tender at the heart. This is an autumn crop 
and of particular value for storing, as it provides a winter salad of 
exceptional merit. 

The cardinal points of success in growing pai-tsai are late sowing, 
(July 15 in Washington), a rich soil with abundant moisture, and 
liberal fertilizing to induce a rapid growth. To store for winter, use 
an empty hot-bed pit; take the plants up with roots and earth 
adhering, pack tightly in the pit, keep the soil moist, the heads dry 
and protect from frost, as pai-tsai is more tender than cabbage. 
The blanching process goes on in storage, and when taken out the 
heads should be crisp, white and tender, one of the most delicious 
salads on the list. This vegetable can now be had in our markets at 
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certain periods. It thrives wonderfully in winter gardens in southern 
Florida. 

Patience Dock is a relative of the sorrel, possessing a similar 
pleasant acid flavor and very productive throughout the summer. 
There is also an African dock, Rumex abyssinicus, lately introduced 
by the U. S. Department of Agriculture, which is adapted to the 
warmer parts of the country. Its leaves are strongly acid and the 
stems and .petioles cook up into a rhubarb substitute of merit, 
because still palatable after thrice cooking, a process that com- 
pletely ruins rhubarb. 

French Sorrel should be in every diabetic garden for two reasons, 
its distinctive flavor and its early season. The plant is perennial, 
of easy culture, commencing growth before spring frosts are over 
and continuing to yield pickings through the season, except in mid- 
summer. The broad-leaved, cultivated sorrel has the same oxalic 
acid flavor we know in the common wild sorrel. We like it occasion- 
ally by itself, but more for mixing with spinach or chard. The 
tender leaves are also valuable in mixed salads. I have never seen 
sorrel on sale in the market. 

All these acid and bitter vegetables possess special merit for salt- 
free diets, since they are greatly relished by patients from whom 
common salt is withheld in the treatment of nephritis, arterio- 
sclerosis, ete. 

Vegetable Marrow is a type of squash deserving more general 
culture because it has more substance and a finer flavor than our 
common summer squash. The vining varieties are too vigorous 
growers to be let into the small garden. They delight in covering 
rubbish-heaps or manure-piles, but there are bush varieties also, 
adapted to more limited space. Try the following of many ways of 
cooking: 

1. Fried Marrow: Gatlier the fruit while young and tender, cut 
into slices and fry in the same manner as eggplant. 

2. Vegetable Marrow au Gratin: Peel well-grown marrows, 
remove the seeds and parboil in slightly salted water; cut into pieces 
and place in layers in a buttered baking dish, sprinkling each layer 
with salt and pepper and finely minced parsley and a little butter; 
cover with crumbled bran biscuits and grated cheese and bake 
thirty minutes. Serve hot. 

Witloof (sometimes in the market as endive or French endive) 
is particularly to be recommended because it furnishes a superb 
salad during the winter months and can be forced in the cellar by 
anyone having a couple of square feet of space near the furnace. 

Witloof is a kind of chicory much grown in Belgium. It is planted 
and cultivated like parsnips and produces long, white roots, which 
are taken up, packed in boxes and later brought into a warm cellar 
and watered. The heads form in three weeks or so. When these 
are cut a crop of slender sprouts follow. It is relatively easy with 
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six to eight boxes of witloof to maintain a succession of fresh salad 
from Christmas until May. 

Witloof roots can be purchased and forced by those who have 
no gardens. ‘To make sure of them it is well to arrange in advance 
with a gardener to have the crop grown. 

Vegetables in the Ornamental Garden. Several of the vegetables 
suited for diabetic diets are beautiful plants, worthy of a place in 
the ornamental border, and as they will grow in partial shade if well 
watered they may be planted in beds along building lines and walls 
or fences or bordering walks and lawns when no space is available 
for a kitchen garden. All forms of chard are handsome plants, 
particularly the red Chilean and yellow Chilean, which have bright 
red or yellow leaf-stalks. If set a foot apart they will grow two feet 
or more high. 

Chenopodium amaranticolor is a lambs’-quarter from Algeria, 
with brilliant maroon buds and young leaves, which are eaten as 
spinach. The special merit of this plant is that it withstands thrice 
cooking particularly well. In my garden it forms a hedgerow six 
feet high. 

Finocchio is a pretty plant with delicate feathery leaves. Tall 
curled kale is also handsome. The red orach has red bronze foliage 
as effective as many ornamental bedding plants. 


DEFECTS OF MEMBRANOUS BONES, EXOPHTHALMOS AND 
POLYURIA IN CHILDHOOD:IS IT DYSPITUITARISM?' 


By ALrrep Hanp, M.D., 


PHILADELPHIA. 


In the Transactions of the Pathological Society of Philadelphia, 
vol. xvi, 1891-93, under the heading “General Tuberculosis,” and 
also in the Archives of Pediatrics, vol. x, 1893, with the caption 
“ Polyuria and Tuberculosis,” I made the following report, exhibiting 
the specimens to the society: 

On December 1, 1892, a boy, aged three years, was admitted to 
the Children’s Hospital with a history of great thirst and polyuria 
which had begun suddenly eight weeks before. He had had entero- 
colitis at five months of age and croup and measles together at two 
years. The family history was negative, the parents, three brothers 
and two sisters being alive and well. One younger sister died of 
enterocolitis. There had been no miscarriage. 

The examination showed the boy to be undersized and puny, 
with light hair, brown eyes and a bronzed, dry skin. The eyes were 
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in a condition of exophthalmos, giving him a frog-like appearance, 
and there was a corneal opacity on each eye, with anterior synechie 
in the right. The thyroid was not enlarged. His chest was very 
small and narrow and the rachitic rosary could be felt; the lungs 
and heart were normal. His belly was distended and tympanitic, 
obscuring for several days the great enlargement of the liver and 
spleen, which at first were thought to be normal in size; there was 
an umbilical hernia and the skin of the abdomen was covered with 
petechis and an eruption something like scabies. The feet were 
edematous. 

The urine had the following characteristics: Acid; cloudy; 
specific gravity, 1.000; quantity in twenty-four hours, 114 ounces; 
no sugar; albumin distinct. 

The boy seemed to suffer so much from thirst that water and 
milk were not withheld and he was given a drink whenever he asked 
for it. He was at once put upon 2 minims of the fluidextract of 
ergot three times daily. This had no effect whatever; at the end 
of a week the daily amount of food ingested was 180 ounces, of which 
150 ounces passed through the kidneys without taking up either 
albumin or sugar, the specific gravity not rising above 1.000, but 
the color being like that of a saturated solution of picric acid. 
During this week the temperature had been rather irregular, but 
there was no decided fever until the seventh day, when the ther- 
mometer registered 102.2°. The ergot was now replaced by lauda- 
num, 2 drops every six hours. Before this the thirst had not allowed 
more than a few minutes’ sleep at a time, but the boy now began to 
take longer naps, and the amount of fluid taken and excreted fell to 
100 ounces. During the next week the urine contained albumin 
once, but at the end of that time was free from it, had changed to 
pale yellow in color and had a specific gravity of 1.010. After this 
the total amount could not be collected, so an idea of the amount 
voided could only be gained by measuring the quantity of water 
and milk drunk, which decreased to about 80 ounces. December 20 
the urine had its highest specific gravity, 1.012, but the next day 
it fell to 1.004. On the 22d the temperature rose from 99° in the 
morning to 105° at 4 p.m. It was normal on the 23d and at 6 A.M. 
of the 24th, but at noon it was 103°. The opium was then stopped 
and 1 grain of quinin given three times a day, with a very beneficial 
result. The temperature for six weeks did not vary 1° from normal, 
the liver and spleen decreased in size, the petechiz on the abdomen 
gradually faded, the boy was able to get up and walk and he ate and 
drank no more than a child of three years should. 

February 12, at 6 p.M., the temperature was 99°; four hours later 
it had risen 5°. After a few days a bronchopneumonia was dis- 
covered and a further diagnosis was made, from a general view of 
the case, of tuberculosis. For a week the temperature was very 
irregular and there was a marked systemic depression. On the 19th 
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the purpuric spots increased in number and an elevated, dull-red, 
macular rash appeared all over the body and extremities. At 8.30 
p.M. he sat up and asked for a drink. Two hours later the body 
was cold and rigor mortis had set in. 

The autopsy was made fifteen hours after death. The rash had 
faded from the left side but still persisted on the right. As the scalp 
was stripped off a yellow spot, about the size of a five-cent piece, 
was noticed near the right parietal eminence. When the skull-cap 
was removed this spot was seen on the inner side as well and the 
entire thickness of the bone was soft and movable. Other smaller 
areas not extending through the vault were seen on the outer surface. 
In the absence of any history of syphilis these were thought to be 
tuberculous. The brain was normal to macroscopic examination. 
The lymphatic glands in the omentum, mesentery, mediastina and, 
in fact, all through the body, were greatly enlarged. There were a 
bronchopneumonia of both lungs, a warty endocarditis of the mitral 
valves and a caseous pleuritic adhesion at the base of the right lung. 
The liver and spleen were enlarged and firm and the former had 
minute, gray nodules in its substance. The pancreas was appar- 
ently normal and there were no ulcers or scars in the intestines. 
The kidneys seemed slightly enlarged; the left contained three cysts 
and in the pelvis of each was a yellow, hard, tubercular mass, almost 
filling it. Microscopie sections prepared by Dr. W. S. Carter 
showed nodular masses of small round-celled infiltration in the liver, 
spleen, kidneys (pelvis), a bronchopneumonia in the lungs and a 
degeneration of the epithelium of the uriniferous tubules. 

Subsequent experience at the autopsy table, with a large percent- 
age of the cases showing tuberculosis, but without duplicating these 
features, made me begin to doubt whether the tuberculosis in this 
case had any causal relation to the triad of symptoms described, 
and this doubt was further strengthened by seeing in 1905 a patient 
presented to the Medical Society of the State of Pennsylvania by 
Dr. Thomas W. Kay, and reported by him? under the title “ Acquired 
Hydrocephalus with Atrophic Bone Changes, Exophthalmos and 
Polyuria (with Presentation of the Patient).” Dr. Kay’s paper is 
so interesting that I quote it in full: 

“R. S., male, aged seven years, and the only child of healthy 
parents. Up to four years of age he was healthy and well-grown, 
as shown by photograph. He was attacked by scarlatina at that 
age, which was followed by a discharge from the right ear that still 
persists. Four months after scarlatina he had vertigo and cried 
occasionally with pain in the head. About this time enlargement 
of the superior cervical and submaxillary glands took place, which 
was most marked on the right side. These glands are still enlarged 
but give no discomfort. 


? Penna. Med. Jour., 1905-6, vol. ix. 
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“Five to six months after the scarlatina the gums began to separate 
from the teeth, and this was followed by a gradual loss of most of 
the teeth, beginning with the molars. About the same time the 
mother noticed a soft spot on the head, which side she does not 
remember, where there seemed to be no bone. 

“Eighteen months ago exophthalmos began to make its appearance 
and has been getting steadily worse. Now it is so bad that the eyes 
have to be protected by wearing a handkerchief over them, as they 
are too prominent for the use of glasses. 

“Fourteen months ago polyuria appeared and he would void his 
urine in small quantities, 200 or more times in twenty-four hours. 
Now he micturates several times an hour, and as much as 27 ounces 
at a time is passed. Its reaction is neutral and the specific gravity 
is 1.000 to 1.001. 

“Seven months ago he weighed 32 pounds and he passed 27 quarts 
of urine daily (54 pounds). Now he weighs 36 pounds and he passes 
23 quarts daily (46 pounds). 

“The bones of the body, with the exception of the lower jaw bones 
and of the cranium, are comparatively normal. The lower jaw 
has lost its bone-salts, and the resultant cartilaginous mass, contain- 
ing one incisor has been so deformed by the depressor muscles that 
the chin has disappeared. 

“The circumference of the cranium is 53 cm., the right side being 
slightly larger than the left. The squamous portion of the right 
temporal bone gives readily to pressure with the finger. The right 
parietal bone has in large part been absorbed, leaving an irregular 
6 x 7 cm. oval opening. The left parietal bone has been nearly 
entirely absorbed, leaving an irregular 9 cm. x 11 cm. oval opening. 
The frontal bone has suffered on the left side, resulting in an irregular 
4 cm. x 5 em. triangular opening. The bone at the sites of the 
fontanelles and sutures is not affected. When I first saw this patient 
some seven months ago the openings in the bones were not as large 
by 1 em. in diameter as now. The patient is irritable but fairly 
bright, and the organs of special sense and the rest of the body are 
in as good condition as could be expected. Whether awake or asleep 
his breathing is somewhat stertorous. Of course, with polyuria 
there is a corresponding polydipsia. ‘The causative lesion in this 
“ase is situated, most likely, in or near the floor of the fourth ven- 
tricle.”’ 

Bearing these two cases in mind it was with interest that I saw in 
the prospectus of the Osler Memorial Volume the title of an article 
by Henry A. Christian, “Defects of Membranous Bones, Exoph- 
thalmos and Polyuria, an unusual syndrome of Dyspituitarism,”’ 
and I hoped that the solution of these two cases had been reached. 
Dr. Christian’s report is very thorough, giving the results of a 
careful study of his patient during a stay of six months in the 
hospital. The patient is a girl who was well up to three years of 
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age, when the teeth began to decay and the gums became sore; 
exophthalmos began at three and a half years, with increasing 
thirst and polyuria. When studied at the age of five years the 
roentgen-ray plate of the skull showed extensive defects in the 
bones and similar but slight changes were also found in the ilium 
and ischium. ‘Two similar cases were found by Dr. Christian in a 
search of the literature, reported by Schueller in the Fortschritte 
auf der Gebiete der Roentgenstrahlen, 1915-16, xxiii, 12, under the 
title “Ueber eigenartige Schaeldefekte in Jugendalter,” one, a 
boy, aged sixteen years, with dystrophia adiposogenitalis, showing 


Skiagraph of head showing areas of absorption in calvarium; sella turcica sharply 
defined. 


exophthalmos and defects in the bones of the skull but no polyuria; 
the other, a four-year-old girl, whose exophthalmos and bony defects 
began at two years of age, the thirst and polyuria also developing, 
at what time is not stated. Schueller’s report of this case closes 
with the remark, “We can therefore make a presumptive diagnosis 
of anomaly of the skeleton as the result of disease of the hypophysis.” 
Dr. Christian treated his patient with pituitary extract, and when 
this was given under the skin or into a vein a great lessening was 
seen in the amount of fluid ingested and excreted, but administra- 
tion by mouth or rectum had no effect. He therefore concludes 
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that the symptom-complex is probably due to disturbed pituitary 
function. 

Two weeks after I had received the prospectus of the Osler 
Memorial Volume, and while waiting eagerly for the publication, 
there was brought into my office by Dr. L. F. Luburg, a boy, four 
years old, from whom there had been removed at two years of age a 
tumor-like swelling in the left parietal region, absence of the bone 
beneath it down to the dura being noted; the pathological report 
on the tissue removed was “No gumma; no sarcoma; slight degree 
of inflammation; mainly myxomatous change.” Since then other 
swellings have appeared and exophthalmos, greater on the left, has 
taken place, but as yet no polyuria. The boy was very irritable 
and objected to being examined, so it was possible to make only a 
brief examination, which was negative, except for enlargement of 
the cervical glands. The boy was then taken to the Methodist 
Hospital, where the blood and urine were examined without show- 
ing anything unusual, and a skiagraph of the skull taken which is 
here presented through the courtesy of Drs. Luburg and Percival. 
The boy was so restless and irritable that it was a difficult matter 
to get satisfactory plates, but they all show the large areas in the 
calvarium without bone, and overlying these the mounding up of 
the scalp; one of the plates (see illustration) gives a clear-cut view of 
the base and shows the sella turcica to be uninvolved in the bone- 
change, differing in this point from the illustration in Dr. Christian’s 
report in which the sella turcica is decidedly affected. The patient 
was then taken to his home in the interior of Pennsylvania, where 
he is still (May, 1920) living. 

To explain the origin of these cases the theory of dyspituitarism 
is a very captivating one and receives partial confirmation from the 
action of pituitrin in Dr. Christian’s case. But after a review of the 
works of Sajous, Gley and Schaeffer on the physiology and known 
pathology of the endocrine organs, and also after an analysis of these 
six cases, it seems to me there are several objections to that theory. 
But let me hasten to state that I agree with Dr. Christian that the 
polyuria depends on disturbed hypophysis function, as will be 
explained later. And I also agree with him that the condition does 
not seem to depend on syphilis. The objections to the theory of 
dyspituitarism are: 

1. Two of the cases have not shown any polyuria. 

2. In two of those having polyuria, and probably in all four, the 
exophthalmos and the bone-changes came first. 

3. Injection of pituitrin, although diminishing the polyuria, had 
no effect on the bone-changes. 

4. The exophthalmos is probably not of toxic or endocrine origin, 
but as Schueller suggests is mechanical, due to involvement of the 


| 


HAND: DEFECTS OF MEMBRANOUS BONES IN CHILDHOOD 515 


orbital plate of the frontal bone, as shown by the four who have 
been studied by the roentgen rays. 

5. The changes in the bones, as suggested by Dr. Percival, are not 
such as would most likely be produced by a chemical substance, 
which ought to affect the bones in their entirety; but these changes 
start in a number of different foci, as though some solid bodies were 
carried to the bones in the blood supply, and lodging in the medulla 
or periosteum set up their action there. In confirmation of this is 
the observation in my first case that in some areas only one table 
of the bone (the outer) was affected. 

6. As mentioned above the polyuria probably depends on dis- 
turbed function of the hypophysis, this disturbance being due to 
pressure from changes in the bone in the immediate neighborhood 
of the gland. Thus in the two patients who have not had polyuria 
(Schueller’s first and my second case) the roentgen-rays showed 
the sella turcica to be unaffected, while in the other two who had 
been skiagraphed (Schueller’s second and Christian’s, both having 
polyuria) decided changes were shown in the sella. 

Other Theories. |r. Percival made the remark while examining 
the plates that the appearance of them is typical of osteosarcoma, 
but that this can be excluded by the duration of life in most of the 
patients. This suggests, as one possible explanation, that the pri- 
mary process may be neoplastic, benign and myxomatous in character, 
affecting for some unknown reason the membranous bones and 
producing exophthalmos and polyuria secondarily by pressure. 

Another thought, that of a chronic infectious process, is raised 
by the presence in two of the cases of prolonged suppuration (dis- 
charging ear) and in three of enlargement of the lymphatic glands. 
But these enlarged glands may be only part of a general lymphatic 
enlargement with an enlarged thymus, which brings us back to the 
endocrine theory again, but this time referring it to the thymus, 
about which so little is known. It is known to have some influence 
on the skeleton, and some disturbance of it is supposed to be asso- 
ciated with achondroplasia, but strangely in that condition the 
membranous bones are found to be uninvolved, so this theory seems 
unlikely. 

With the possibility of this being an infectious process, and since 
at least two of the cases seemed to start with decay of the teeth and 
inflammation of the gums, the thought occurs that the infective 
agent may gain entrance through these structures and may be animal 
(ameboid) rather than vegetable in nature. This theory also offers 
an explanation for the apparent benefit in my first case following 
the use of quinin. 

Further observations are needed before this curious and interest- 
ing group of symptoms can be satisfactorily explained. 


516 LEMON, DOYLE: HODGKIN’S DISEASE 


CLINICAL OBSERVATIONS OF HODGKIN’S DISEASE, WITH 
SPECIAL REFERENCE TO MEDIASTINAL INVOLVEMENT. 


By W. S. Lemon, M.D., 


SECTION ON MEDICINE, MAYO CLINIC 


AND 


J. B. Doyie, M.D., 


FELLOW IN MEDICINE, THE MAYO FOUNDATION, ROCHESTER, MINNESOTA, 


INTEREST in the affection known as Hodgkin’s disease, since its 
recognition as a clinical entity was established by Wilks '*19 
has been increased and stimulated by extensive study and research. 
Longcope and Reed have reviewed the development of the history, 
and little can be added to their reports except the etiologic studies 
of recent years. Their reports reveal evidence of three great epochs: 
the age of discovery, the age of uncertainty and the age, of establish- 
ing the disease as a pathologic entity. 

Wilks defined the disease from the clinical standpoint as it is 
now known. He pictured it as a gradual and progressive painless 
glandular enlargement, with anemia and fever, and frequently 
associated with enlargement of the liver and splenomegaly. He also 
recognized that it progressed constantly until death, usually from 
exhaustion, and that this progress might be slow, extending over 
several years, or rapid, of only a few months’ duration. 

Within the next few years the disease was described by many 
writers. The names given the disease were almost as numerous as 
the papers written. They reflected the point of view, either clinical 
or pathologic, of the observer. This chaos was finally terminated 
by the researches of Reed, Longcope and Simmons in 1902 and 1903, 
who published the description which is now accepted. 

A diagnosis of Hodgkin’s disease cannot be considered conclusive 
without the examination of tissue and a microscopic picture in 
agreement with the clinical description. Twenty-three of the twenty 
six patients whose records form the basis of this paper submitted 
to the removal of glands which microscopically were found to be 
affected by Hodgkin’s disease. The conditions of many other 
patients were considered admissible by clinical or by roentgeno- 
graphic examination but were not sufficiently well diagnosed to 
belong to this grouping. 

The macroscopic appearance of the glands varied with the dura- 
tion of involvement, although not necessarily with the chronicity 
of the disease. A small, soft gland might be removed in a chronic 
case of long standing or a gland much firmer and more fibrous might 
be removed in a recent case, depending on the duration of involve- 
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ment of the individual gland resected. The gland itself, however, 
in all probability had been involved longer. 

The earliest changes were observed in the smaller and more cellu- 
lar glands and may be divided into four conditions: (1) Hyper- 
plasia of lymphoid cells with active proliferation at the germinal 
centers; (2) increased vascularity; (3) proliferation of the reticular 
endothelium, often showing mitotic figures in the rapidly dividing 
cells; and (4) crowding of the lymph sinuses with large and small 
lymphocytes, polymorphonuclear leukocytes, of both neutrophilic 
and eosinophilic types, and epitheloid cells. This is the picture of 
an inflammatory reaction which in the more advanced stages is 
altered only by a progressive increase in the reticulum which becomes 
more and more coarse and extensive until the histologic architecture 
of the gland is completely lost. Within this reticular network, 
besides the cells already described as filling the lymph sinuses, are 
the giant cells described by Reed and believed by her to be a develop- 
ment through the epitheloid, from the endothelium covering the 
reticulum. They often appear in large numbers and are of two 
types, the uninuclears and the multinuclears, whose nuclei are 
grouped in various positions at the periphery or the center of the 
cell. The cytoplasm is clear and irregular in contour and the 
individual nucleus is well bounded by a distinct chromatin outline 
continuous with a well-defined chromatin network within the nucleus 
itself. The faintly staining nucleus is made conspicuous by one or 
several well-defined nucleoli which stain deeply. Reed and Longcope 
are both of the opinion that the uninuclear cell is the parent of the 
multiniclear; the latter phase is accomplished by repeated division 
of the single nucleus of the former. 

In the chronic cases the entire gland seems to have become 
fibrous and the cellular elements have become exceedingly few. 
Adami believes that the formation of lymphomatous nodules in the 
organs of the body that contain lymphoid tissues is due to this lessen- 
ing in the number of cells in the glands: and is a compensatory reac- 
tion. In all of Longcope’s cases, even in those in which he believes 
he saw transformation of preéxisting lymphoid tissue into glands, 
disease changes comparable with the foregoing description had 
already taken place. 

Simmons agrees that metastasis in the liver, spleen, lungs, and so 
forth can be explained as an attack on the small amount of lymphoid 
tissue normally present in those organs. 

In Case 1 (134768) of this series such an invasion seems to have 
occurred and evidence of involvement could be demonstrated in the 
skin, glands, pleura, lungs, thymus, diaphragm, liver, pancreas, 
spleen and urinary bladder. The glands themselves were entirely 
replaced by lymphadenomatous tissue with a great increase of 
fibroid tissue. The histologic picture shows that the disease is caused 
by an infective agent, the exact nature of which remains unknown. 
Levin, in discussing the similarity of the disease to cancer, states 
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that the infective agent enters from the surface and attacks the 
gland because it is the first protective barrier. After the invasion 
and consequent proliferation in the first glands the subsequent 
development is analogous to cancer, inasmuch as proliferation con- 
tinues until the death of the patient and the highly specialized func- 
tion of the original parenchymal cells is lost. He believes that this 
return to the character of the fetal cell is an evidence of malignancy 
and places Hodgkin’s disease in a borderline position between inflam- 
matory and malignant growths. We believe that the clinical course 
of the disease (the selection of only one type of tissue in which prolif- 
eration occurs) and the almost universal absence of infiltration 
through the boundaries of the gland indicate an infectious basis. 
We may add to this the fact that metastasis is a proliferation only 
of preéxisting lymphoid tissue and does not appear in organs devoid 
of that tissue. 

In recent years Bunting and Yates found a diphtheroid organism 
which they claim is present in all cases and which may be looked on 
as the true infective agent. A search for this organism has been 
made in only a limited number of cases in our series and then only 
with negative results. Gaarde has made cultures from various 
glands and has been able to isolate the diphtheroid organism in 
conditions other than true Hodgkin’s disease. So many reports of 
animal injection have been negative that the method was not 
resorted to except in one instance, and this with negative results. 

Etiology. In our series of 26 patients 16 worked out of doors 
and 10 worked indoors; their habits of life seemed to be a negligible 
factor. Seventeen of the patients were males and nine were females; 
the average age of the former was thirty-five and four-tenths years 
and of the latter thirty-three and eight-tenths years. The oldest 
patient was a woman of sixty-four years and the two youngest, one 
male and one female, were twenty. This is contrary to Reed’s 
observation that children are most often attacked, arfd possibly 
may be explained by the fact that relatively few children are 
registered at the Clinic. 

Because of the ancient controversy with regard to the importance 
of tuberculosis as an etiologic factor in Hodgkin’s disease, an inquiry 
was made into the: family history of the patients. One patient 
reported that a cousin had tuberculous glands in the neck and 
another patient believed that a maternal aunt had died from pul- 
monary tuberculosis. Roentgen-ray examination revealed evidence 
of tuberculosis in only one patient and this could not be confirmed 
by clinical or microscopic methods. Moreover, at necropsy no 
evidence of tuberculosis was found in three examinations, and in 
only 1 case was it discovered during the course of the disease. The 
history of this patient is not included in the present study because 
no clinical evidence of mediastinal involvement was found. We do 
not believe that tuberculosis plays a part in producing the disease, 
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and no other infectious disease was found that could be considered 
a cause. 

The examination of the histories revealed that four patients had 
had diphtheria but none less than five years before examination. 
Six had had influenza or grippe, one of whom had been ill one month 
and one seven months. All others had been well from actual throat 
or respiratory disease at least one year. Two had had pleurisy one 
and three years before respectively. Three had had bronchitis or 
pneumonia, but none more recently than eight months, and one 
thirteen years previously. Seven had had tonsillitis, one many 
times, but none within a year of examination. Six had submitted 
to tonsillectomy. 

From this report it seems extremely unlikely that recent throat 
infections are of importance in the etiology of the disease. More- 
over, in only one instance was a definite disease condition found in 
the tonsil. We believe that the occurrence of the condition in the 
cervical glands has not been accounted for. Reed did not find the 
report of an authentic case in which the condition had not started 
in the cervical glands. In our series of cases the cervical glands 
were involved in 100 per cent, but the latter were not always the 
first to be affected. It is quite probable that other glands may be 
primarily involved. 

Symptoms. In most instances the symptoms were typical of 
cases in which there was no mediastinal involvement. There were, 
however, a group with symptoms and signs produced by pressure 
on the structures that traverse the mediastinum. It seemed remark- 
able that so few patients made complaints that led to the investiga- 
tion of the contents of the chest and the absence of symptoms or 
signs cannot be explained, except on the presumption that the glands 
retain, more or less, their identity, that they are not so hard as 
malignant tumors or capable of the pressure of an aneurysm, and 
that they do not infiltrate the tissues around them. 

Many of the patients complained of weakness, anemia, loss of 
weight, night-sweats, diarrhea and anasarca, but such symptoms 
could be construed as common to all the patients. Dyspnea, 
severe enough to be offered as a complaint, was present in six 
instances. It was found in many other patients who were placed 
under rigid examination, but this was not considered a fair test, 
inasmuch as twenty-two of the twenty-six patients were underweight 
and seventeen were definitely anemic, with a hemoglobin reading 
under 70 per cent. The patients had been ill from two months to 
eighty-four months; the average was twenty and two-tenths months. 

Orthopnea was complained of in 2 cases. 

Pain was complained of in 5 cases, in the abdomen, in the right 
shoulder, in the right chest, in the neck and arms, and in the back, 
respectively. One patient complained of soreness only. 

Dysphagia due to esophageal pressure occurred in 1 case, an 
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indefinite sense of pressure occurred in one; and a headache suffi- 
ciently severe to constitute a complaint in one. 

Dilated veins over the chest were present in 3 cases, and over the 
abdomen and the chest in one. Cyanosis and swelling of the face 
and the neck was, of course, present in these 3 cases, and could be 
easily demonstrated by inverting the patient for a short time. The 
return of normal color invariably was much later than that of the 
normal person used as a control. The patients often complained 
of a sense of fulness in the head during the examination and recalled 
that they were unable to stoop with comfort. Only one, however, 
was sufficiently affected to offer this symptom as his complaint. 

Tachycardia and palpitation was complained of in 2 cases and 
dizziness in only one. 

Cough was sufficiently urgent to be a complaint in 4 cases, and in 
2 the sputum was excessive. 

Jaundice, probably from glandular pressure about the common 
duct, was noted in 1 case. 

Itching skin with variable forms of cutaneous lesions was com- 
plained of in 4 cases. This is in keeping with the many examinations 
made of uncomplicated Hodgkin’s disease. In 20 per cent of our 
cases this annoying condition was sufficiently severe to make it a 
chief complaint. These data agree with those of Symmers and of 
Stokes. We believe that pruritus associated with general adenop- 
athy is a symptom of sufficient importance to call attention to the 
possibility of Hodgkin’s disease as the causative factor. 

Fluid was found in the chest, in one thoracic cavity or in both, in 
8 cases, an incidence of 30.7 per cent. This can be explained by 
the masses of glands exerting pressure on the pulmonary veins and 
on the azygos. 

It is significant that the recurrent laryngeal, vagus, and sympa- 
thetic nerves, and the thoracic duct escaped direct pressure and thus 
did not provide signs of help in making a diagnosis, also that few 
of our patients made complaints directing attention to the chest, 
although in one the right thoracic cavity was found to be filled 
with fluid. Chyloid fluid was not observed. It may be present. 
Edsall has described a milky albuminous effusion which contained 
highly refractile bodies but a low percentage of fat. Williamson 
has described a second unusual and interesting finding, pneumo- 
thorax preceding hydrothorax. He believed his patient belonged 
to the group in which the mediastinum is primarily affected. 

Boehme, in discussing symptoms and signs, segregated those of 
the posterior and middle mediastinum from the anterior mediastinum. 
His observations agree with ours in the infrequency with which 
enlargement of the posterior glands causes clinical symptoms or 
signs, and in the frequency with which they are found at necropsy. 
He, however, calls attention to the finding of dulness over the upper 
part of the interscapular region and dorsal vertebre as low as the 
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fourth dorsal spine. Our own experience in attempting to detect 
the presence of glands by physical means, especially by percussion, 
has been too discouraging to warrant considering the method of any 
importance. We believe the distance through that area to be too 
great and the percussion stroke required too heavy to admit of any 
accuracy of percussion. We have had no success in interpretation 
of d’Espine’s sign. It has been absent even in cases of children in 
whom we were aware of the presence of glandular masses. Dyspnea 
from tracheal, bronchial, recurrent laryngeal nerve, or vagus nerve 
pressure, with cough resembling whooping cough; dysphagia from 
esophageal pressure; vomiting from pressure on the vagus; and 
edema of the upper part of the abdomen and serous effusion into 
the thoracic cavity are to be emphasized. Syncope and cachexia 
are believed to result more frequently from pressure in the posterior 
mediastinum than from excitation by a growth in the anterior 
mediastinum. 

We were unable definitely to segregate symptoms and signs and 
by this means determine the location in the mediastinum; yet by 
the regular means of physical diagnosis assisted by the roentgen 
examination, the location of the disease was ascertained. In this 
group enlarged glands were discovered in the cervical region in 100 
per cent of the cases, in the supraclavicular region in 58 per cent of 
the cases, in the axillary region in 50 per cent of the cases, in the 
abdominal region in 19 per cent of the cases, and in the inguinal 
region in 42 per cent of the cases. Splenomegaly was discovered in 
23 per cent of the cases and involvement of the liver in 11 per cent 
of the cases. 

Four patients succumbed to the disease and 3 necropsies were 
performed. In each of these (Cases 185298, 249311, and 134768) 
a diagnosis of mediastinal involvement had been made by clinical 
methods and confirmed by roentgen-ray examination. In each 
case the necropsy revealed widespread and often unsuspected lym- 
phatic involvement. A short resume of the necropsy findings in 
Case 134768 illustrates this observation :* 

“On opening the abdomen the stomach and intestines were 
found moderately distended and the diaphragm at the level of the 
fifth rib on each side. The liver extended 5 cm. below the ensiform 
cartilage, 10 cm. below the costal border in the median mammary 
line on the right, and 4 cm. below the costal margin in the median 
mammary line on the left. The gall-bladder was free and steel blue. 
The lymph glands in the area of the lesser curvature of the stomach 
were markedly enlarged. They measured 3 cm. by 5 cm. by 1 em., 
were finely granular to the touch, hard, and deep red. The retro- 
peritoneal lymph glands throughout the abdominal cavity were 


* The description of the widespread and unusual skin lesion will be omitted, since 
it constitutes a separate report by Stokes, with whom one of us (Lemon) was associated 
in the treatment of the patient. 
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markedly enlarged. They were firm and fibrous, and on section 
presented a coarsely granular and yellowish-white appearance. 

“The liver was increased in size and an area below the right dia- 
phragmatic surface was studded with yellowish-white and dark 
brown islands; this portion cut with increased resistance and in it 
only a small amount of liver tissue was discovered. 

“The spleen was enlarged and firm and had a thin capsule, but 
cut with increased resistance. On section many fibrous bands were 
found and the pulp could not easily be scraped from the surface. 

“The pancreas was enlarged, firm, and coarsely granular, and 
cut with increased resistance. 

“The right kidney was smaller than normal, white, and cut with 
increased resistance. The pelvis was filled with green slimy pus, 
and the right ureter was much enlarged and was buried and com- 
pressed by the great chain of retroperitoneal glands that lay along 
the abdominal vessels and their tributaries. Practically the entire 
kidney was destroyed; the cortical tissue was very thin and the 
pyramids were much congested. 

“The bladder was filled with fluid similar to that found in the 
pelvis of the right kidney; around the ureteral openings were 
granular, dark brown masses. 

“The only lymphoid tissue in the abdomen that seemed to have 
escaped involvement was Peyer’s patches 

“The right pleural cavity was filled with straw-colored fluid; the 
lung was moderately contracted and lay near the spinal column. 
Fluid was also present in the left thoracic cavity. A mediastinal 
mass, firm and nodular, measuring 6 cm. by 7 cm. by 6 cm. was 
found. The right parietal and diaphragmatic pleura was studded 
with small granular masses and the intercostal spaces seemed to 
be crowded with similar nodes. The aorta could not be seen since 
it was surrounded on all sides by a continuous chain of yellowish- 
gray glands of moderate firmness. When this mass of glands was 
cut through the aorta was exposed. It showed a smooth and shining 
normal intima.” 

Sections were taken from the heart, lungs, liver, kidney, spleen, 
pancreas, suprarenal, thymus, diaphragm and lymph glands, and 
all except the suprarenal, the kidney, and the heart were found to 
present the pathologic picture described. 

Before the patient’s death specimens had been examined from the 
arm, the wrist, the groin, and the glands; they too presented the 
typical picture of Hodgkin’s disease. 

Up to the time when the chest began to fill with fluid and necessi- 
tated repeated aspirations, the patient had been working regularly. 
He had been under observation by Dr. Stokes almost continuously 
for three years. 

Despite the extensive disease of the lymphoid structures, there 
were few symptoms until within a short time of death, and no hint 
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of the destruction of the kidney, except the presence of pus cells in 
the urine. Although signs were present, symptoms that might call 
attention to the widespread disease in the thorax were wanting. 

Lyon has reported a case of Hodgkin’s disease with perforation 
of the wall of the chest. He noted the widespread invasion of the 
lymphoid tissue. We have seen but one similar case; the patient is 
still alive. It is not known whether the granuloma of the chest wall 
is continuous with the glands that are so markedly enlarged in the 
mediastinum (Table). . 

Blood counts were made in 23 cases; no material changes from 
the normal were noted. In Case 134768 in which the necropsy find- 
ings were given the eosinophils were numerous, but it was thought 
that the extensive cutaneous lesion may have influenced their 
proportion. In none of the cases was there indication of an increase 
in large mononuclear cells, as described by Bunting, nor of an excess 
of lymphocytes that is so general in late stages of the disease. Levin 
gives a very interesting explanation for this excess. He believes 
that the terminal lymphocytosis is due to a crowding full of all the 
lymphoid tissues and an overflow into the blood stream. He admits, 
however, that usually the blood picture in Hodgkin’s disease is 
normal. The report of the blood findings would have been more 
satisfactory if it had been possible to make repeated counts on each 
patient. 

Because the deeper glands may be primarily involved and because 
their presence may be recognized by clinical examination only with 
great difficulty, the roentgen ray is used to assist in the diagnosis 
of mediastinal involvement. Wessler and Greene have reported 
their results with the roentgen ray and have attempted to form four 
groups of cases according to the types of shadows: Group 1, the 
mediastinal tumor type; Group 2, the infiltrative type; Group 3, 
the isolated nodular type with involvement of the hilus; and Group 
4, the nodular type presenting at the root of the lung. Wessler 
and Greene also call attention to the early involvement of the para- 
tracheal group of glands and regard a shadow in that area as very 
significant. 

This grouping is useful, but in general Hodgkin’s disease is sus- 
pected when the roentgenogram reveals a bilateral feathery shadow 
passing outward from each hilus. A pathologic diagnosis hardly 
should be expected from the roentgenographic findings, but in 8 
“ases a positive opinion was reached. In 4 cases the picture was 
complicated by the presence of fluid; in 4 the presence of glands 
was recognized but their character was undefined. In 3 a sus- 
picious shadow or thickening was seen; in 1 the diagnosis was sar- 
coma; in 5 the shadow was reported as that of a mediastinal tumor; 
and in 2 no positive conclusions were reported. 

The roentgenogram must be considered a routine method of 
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examination inasmuch as it is essential to know of mediastinal com- 
plications both from the standpoint of prognosis and of treatment. 
Besides the usual treatment, which is comparable with that used 
in chronic tuberculosis, many patients have been treated with 
radium. The glands respond most satisfactorily. Treatment by 
the roentgen ray probably offers most in mediastinal complications, 
and we have used it in a limited number of instances with satisfac- 
tion. It results in a replacement by connective tissue and a diminu- 
tion in the size of the glands. This is particularly true of glands 
that are still soft and have not passed into the fibrous stage. The 
improvement in the patient’s general health and appearance is out 
of proportion to the effect of the treatment on the glandular masses. 
These facts have recently been illustrated strikingly in a patient 
now under treatment. ‘Treatment should be begun even before the 
deeper groups of glands can be palpated and should be kept up for 
a long time in association with radium, which is more useful over 

the superficial glands. 
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CELL-COUNTING TECHNIC: A STUDY OF PRIORITY. 


By Horace Gray, M.D., 
BOSTON, MASS. 


To the man investigating any particular phase of cell-counting, 
this paper presents a classified and annotated bibliography which 
aims to be both up to date and complete, unlike all other articles 
I have seen, which mainly represent those features favored by each 
writer. ‘T’o the practitioner are presented reminders of the methods 
available, with summaries indicating which seems to be preferable 
for simplicity and accuracy. 

The earliest cell count seems to have been done October 6, 1851, 
and published in 1852 by K. Vierordt. He made nine erythrocyte 
counts on himself with the remarkably accurate average of 5,174,400 
cells. His method of “microvolumetry” was to make a very fine 
capillary tube with an internal diameter of about 0.1 mm., but 
accurately known, and a length of at least 5 mm., though these were 
not graduated. With this capillary he took a drop of blood, meas- 
ured its length by comparison with a glass micrometer (divided 
into } mm.) on the microscope stage and thus was able to calculate 
the size of the drop. He then blew it out into a streak of gummy 
diluting and preserving fluid on a slide, mixed and smeared it and 
finally counted the entire spread with the aid of a finely squared 
micrometer eye-piece. The result was sufficiently accurate but the 
procedure too tedious, requiring three hours or more. 

Since this invention of indubitable importance and originality a 
multitude of modifications have been put forward whose claims 
as to both value and priority have been considerably debated. 

The best valuation of them and in general of the technic of blood- 
corpuscle enumeration is the monograph by Biirker, “Zahlung und 
Differenzierung der kérperlichen Elemente des Blutes,” in Tiger- 
stedt’s Handbuch der physiologischen Methodik, 1912. The reasons 
are: (1) Biirker’s ingenuity in having “brought the technic of 
blood-cell counting to a hitherto unattained accuracy,” in the words 
of von Griitzner 1912, (2) Biirker’s exceptionally extensive experi- 
ence in actual counting, (3) Biirker’s judicial freedom from the 
critical and anticritical vituperation which obscures some of the 
issues argued in this field, such as Hohenpolycythemie and the 
relative value of Potain’s pipette in the Thoma-Zeiss modification 
and in Miescher’s modification. ‘The most peppery example is 
Schauman and Rosenqvist’s remark (May, 1900) that Meissen 
first misquoted them (October, 1899), then in reply to their remon- 
strance (January, 1900) misquoted them again but differently 
(February, 1900), and thirdly, begged the question by laying down 
the law, as he said, ‘ ‘once and for all.” 

Another sound and careful critical review, which discusses 
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Biirker’s technic and is therefore especially valuable asa complement, 
is that by Roerdansz in 1913 and 1914. For example, he pointed 
out that Biirker’s complete method uses so much breakable glassware 
that it involves much loss of time and money, without compensa- 
tory gain in value; and this view was sustained by Krotkow in 1913. 

Each of these experts, however, like others in this and other 
fields, shows a bias toward certain methods, not always his own to 
be sure, but accompanied by a corresponding neglect of other 
devices or even a summary repudiation of them. Since, however, 
the experts do not agree on some of the most essential points, even 
on what to discuss and what to discard, there seems to be room for 
an article, even “in our days, in which works on the blood shoot up 
almost like mushrooms from the earth,” in the words of Weiden- 
reich in 1909. 

This article will accordingly attempt to supplement the existing 
judicial and somewhat exclusive personal opinions by an inclusive 
historical review of the men who have contributed to the science of 
cell-counting. Some students may like to have available a grouped 
bibliography of the different parts of the method of blood-counting 
as it is currently used in this country today, and from this to draw 
their own conclusions. It is true that the technic of this subject 
is so well established that few are interested in reviewing it, especially 
as “the counting of the blood corpuscles in counting nets does not 
exactly belong to the special pleasures of human existence,” as 
remarked by von Griitzner in 1912 and cited approvingly by 
Roerdansz in 1913. In this connection Biirker’s experience is 
interesting: In 1905 he sent questionnaires to all domestic and 
foreign physiological institutes or departments in seats of learning 
listed in Minerva Jahrbuch der gelehrten Welt, amounting to 202. 
He received back only 25 (13 German and 12 foreign), 7. ¢., only 
12 per cent. Only 11 indicated any special experience with 
technic. 

Furthermore, few men seem to realize the full variety of ingenious 
devices that have been worked out to relieve this or that small but 
annoying difficulty. Just now anybody wishing to look up the 
literature on any particular feature, such as counting-rulings or 
blood-stickers, in order to select the best for his particular purpose, 
will, I think, find such a compilation nowhere. This paper then is 
partly a critical review and partly a historical summary, with the 
main interest an attempt to discern priority for the various proced- 
ures. 

Chronological Bibliography. Far the most thorough bibliography 
extant accompanies Biirker’s monograph, already referred to, 
including 320 titles. It is arranged chronologically, not alphabeti- 
cally nor in sequence of citation in the text. This order seems 
worthy of more frequent use, especially to aid in placing workers 
historically in the development of their subjects and to enable a 
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writer to cite others simply by name and year when dealing with 
a subject on which a standard chronological reference list has once 
been compiled. 

The bibliography with this paper, therefore, aims not to recite 
the three hundred and eighty-six references which I have been able 
to examine but to dovetail onto Biirker’s reference list by: 

1. Including certain references overlooked by him. 

2. Including certain references incorrectly cited by him. 

3. Including certain references subsequent to this work of his 
(1912). 

4. Including certain references to cell counts of other body fluids 
than blood (namely pleural, peritoneal and spinal punctates), of 
moulds and of bacteria. These amount to more than two hundred 
additional titles. 

Nomenclature. Names for this Special Field. In the develop- 
ment of cell-counting technic a great variety of names are found: 
microvolumetry (Vierordt in 1852), micrométrie (Malassez in 1872), 
micrometric numeration (Hart in 1881), Himocytometrie (Pappen- 
heim in 1912), down to blood-corpuscle enumeration or blood- 
counting (present-day journals like the Index Medicus and the 
Journal of the American Medical Association). The term cell diag- 
nosis of Widal in 1900 is more inclusive, but the broadest and best 
seems to me cell-counting (cytometry). 

Terms for the Counting Chamber. Of the instruments used in cell- 
counting the chamber has received far the most careful attention 
and modification. The study of its metamorphoses up to the 
beautifully made and eminently satisfactory appliance of the present 
day may appropriately begin with a review of the various names 
applied to it. First we have the Zahlenmikrometer (Welcker in 
1853), then the rectangular capillary or capillary cell (Cramer in 
1855), globulimetro (Mantegazza in 1865), compte globules 4 
vapillaire artificiel or simply capillaire artificiel, counting capillary 
or capillary tube (Malassez in 1872), hématimétre or chambre 
humide (Hayem and Nachet in 1875), Himatimeter (Hayem- 
Sahli in 1914). 

The term most familiar today, h(a)emacytometer (Gowers in 
1877, Durham in 1897, Student in 1907, circulars of Levy in 1916, 
Leitz in 1919, Bausch & Lomb in 1920) is found in the literature 
about as frequently as the spelling hemocytometer (Oliver in 1896, 
Samut in 1909, Buchanan in 1909, Gulland in 1914, Wells and 
Sutton in 1915, patent of Levy in 1916, Kennedy in 1916). 

Another group of similar names includes the Zihl-Apparat or 
Zahl-Vorrichtung (Abbe-Thoma in 1879), corpuscle-counter (Hart 
in 1881), Zihlkammer or counting chamber (Thoma in 1882), 
cytometer or cell-counter (Bizzozero in 1887), Blutkérperchenziihler 
(Oppenheimer in 1889), blood-counter (Kakowski in 1910), Zihl- 
platte or counting table (Grawitz in 1911), Blutkérperchenzihl- 
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apparat (von Griitzner in 1912), Blutkérper-Zihlkammer (Roer- 
dansz in 1913). 

Then there was the compte-globules 4 chambre humide graduée 
(Malassez in 1880), translated as micrometric graduated corpuscle- 
counter with wet chamber (Hart in 1881). The term cellule a 
rigole or moat chamber (Gilbert and Lyon in 1884) was applied to 
Hayem’s hématimétre, and the same instrument has also been 
called a cellule calibrée (Luzet in 1893). 

Another group of titles follows: Schlitzkammer, a circular moat 
slit chamber (Meissen in 1898), double slit chamber (Starcke in 
1898), four-slit chamber (Meissen in 1899), parallel-trench slit- 
chamber (Biirker in 1905) and H-trench chamber (Biirker in 1907). 

In sum, the term most generally used today seems to be hemacy- 
tometer. 

Type of Slide. Flat Side. In the beginning was the flat slide 
of Vierordt in 1852 and Welcker in 1853 and 1854. It was also 
used later by Mantegazza in 1865, Loewenberg in 1908, Ellermann 
and Erlandsen in 1909, Geissler in 1911, Thomson in 1912; and for 
spinal fluid by Widal and Ravaut in 1900, Laignel-Lavastine in 
1901 (?), Joffroy and Mercier in 1902 (?), Nissl in 1904, Niedner 
and Mamlock in 1904, Fischer in 1906, Kafka in 1910, 1911 and 
1915, Geissler in 1911 and Szecsi in 1911 and 1912. 

Hollow Slide. The kind of slide or counting chamber in common 
use in the United States and Europe is of the type generally and 
deservedly credited to Thoma-Zeiss. It may be remarked, however, 
that while the instrument made by Zeiss of Jena was preéminent 
before the World War, now the products of the American manu- 
facturers may be considered equally good, if not in fact the best. 
It is also of some interest that although Abbe in 1879 announced 
Thoma’s recommendations, Thoma’s first publication in 1881 
appeared under the joint names of (1) an American, Lyon of Nor- 
wich, Conn., and (2) Thoma of Heidelberg. The fame of this so- 
called Thoma-Zeiss instrument was due mainly to its perfection, 
for its principal features were not new. These features were three: 
the slide with the chamber proper, the quadrilled ruling and the 
site of this ruling. Each of these three will now be detailed: 

The earliest chamber may be discerned in the capillary cell or 
rectangular capillary of Cramer in 1855. This consisted of two 
parallel glass bands cemented onto a slide close to the long edges, 
and with another thin slide cemented on top of them. This could 
apparently be filled by capillarity, though the inventor used a glass 
tube and an ingenious wooden adapter to permit suction. The 
capillary of Malassez in 1872-73-74 was very similar. This linear 
chamber was seen later in Alferow’s and in Biirker’s devices. 

The development of the chamber with a circular pit was begun 
by the invention of Hayem and Nachet in 1875, who took a plate 
of glass with an aperture of 1 cm. diameter, ground it with emery 
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to be exactly 0.2 mm. thick and cemented it tightly to the slide. 
This style of chamber has been in world-wide use by Gowers in 
1877, Thoma in 1879, Henry and Nancrede in 1879, Malassez in 
1880, Hart in 1881 (Gower’s modification), Laache in 1883, Karcher 
in 1897, Einhorn and Laporte in 1902, Helber in 1904, Samut in 
1909, Sahli in 1909 and Jorgensen in 1913; and all those who have 
introduced ingenious amplifications of the original Thoma ruling 
or substituted for it new nets (see under Style of Ruling), besides 
the mass of the profession who have not published their observations. 

Lyon and Thoma in 1881 added a plate in the center of the pit, 
leaving a circular moat 3 mm. wide. 

The principle of two parallel troughs, instead of the circular moat, 
to limit the counting area, was introduced by Alferow in 1884. By 
so doing he gained, like Cramer in 1855, the great advantage of 
having the cover-glass in good position before inserting the drop of 
blood and also of being able to insert the drop by capillary attraction. 
These features were made use of by Biirker in 1905 in his parallel 
trench chamber and in 1907 in his even cleverer double chamber 
with two counting islands, forming what might be called an H- 
trench. Parallel lateral trenches were also used by Liebreich in 
1916. The H-trench is not only literally the latest word today, 
but is generally regarded by all who have used it as the last word. 

The circular moat chamber gives too high results compared with 
the parallel trough chamber, by 5 per cent according to Loewenberg 
in 1908, 10 per cent according to Bloch in 1912 and Adachi in 1912 
and by 7 per cent according to Biirker in 1913. Similar conclusions 
were reported by Marloff in 1919 and Fritsch in 1920. 

Another variety of so-called slit chamber which has never appar- 
ently won recognition outside a small group of observers was that 
projected by Meissen in 1898: a Thoma-Zeiss with a narrow and 
shallow radial furrow 0.5 mm. deep, to make the chamber inde- 
pendent of barometric pressure. A double slit was offered by 
Starcke in 1898 and a four-slit cavity by Meissen in 1899. Biirker 
in 1905 noted that whatever advantage under conditions of changing 
barometric pressure might accrue to a slit chamber, Cramer’s, 
Alferow’s and his own afforded this advantage even more com- 
pletely than those just mentioned. Fuchs in 1908 and von Koranyi 
in 1908, who used Biirker’s chamber, both speak of it as a slit 
chamber, but since then the term and the dispute are defunct. 

Depth of the Chamber. Depth of Chamber Proper.—The earliest 
chamber, Cramer in 1855, was 0.066 mm. deep. Only one shallower 
has been proposed, that by Liebreich in 1916, which was 0.025 mm. 
After Cramer, Hayem in 1875 made his newly invented pit measure 
0.2 mm., in which he was followed by Gowers in 1877, Malassez in 
1880, Alferow in 1884, Helber in 1904, Fuchs and Rosenthal in 
1904, Laruelle in 1906 and Glaubermann in. 1913. Two greater 
depths have been used: 0.222 by Friedlaender in 1897 and Cuzzolini- 
Durati in 1906 and 0.5 by Nageotte in 1907 for spinal fluids. 
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Thoma in 1879 reduced the depth to 0.1 mm. in order to permit 
use of a higher power objective with greater magnification, shorter 
focus and brighter illumination. This depth has been accepted by 
all since him with the exceptions here noted. 

Biirker in 1905 neatly straddled the breach between the two most 
popular depths by making the depth of the chamber itself 0.1 mm. 
and then providing twice that depth for use when cells are scanty 
(eosinophils, erythroblasts or for spinal fluid) by having made what 
is described below as a double depth cover-glass. 

Thickness of Cover-glass. The cover-slips made for counting 
chambers have varied from 0.15 mm. (van Walsem in 1915), 0.18 
(Lyon and Thoma in 1881, Schréder in 1899, Turban in 1900, 
Gottstein in 1900), 0.35 (Lyon and Thoma in 1881, Schréder in 
1899), 0.40 (Biirker in 1912), which is perhaps the commonest, to 
the extraordinary limit of 3.3 mm. (Turban in 1900). The most 
ingenious kind is what may be called a two-depth cover-glass, 7. ¢., 
one of ordinary thickness, to which is cemented a thinner circlet 
or flat paster of glass pierced in the center with a hole, being in 
depth 0.18 mm. (Lyon and Thoma in 1881), 0.15 mm. (van Walsem 
in 1915) or best just 0.1 mm. (Biirker in 1913). The last named 
makes the chamber 0.1 mm. deep when placed on the slide with the 
paster side up, 0.2 mm. deep when with the paster faced down. 

Occasion may be taken in passing to mention the recommenda- 
tion by Biirker in 1911 that the two longer edges of the cover-slip 
instead of being at right angles to the major surfaces and mat in 
finish should be rounded and smooth-polished, in order to facilitate 
more rapid introduction of the blood by capillary attraction. This 
refinement seems plausible, but has not been taken up so far as I 
am aware. 

Site of Ruling. The counting net may be in one of four situations, 
as summarized by Alferow in 1884: the ocular, the floor of the 
chamber, the substage whence it is projected on the floor of the 
chamber and the ground glass of an affixed microphotographic 
chamber. The last suggestion, by Alferow himself, and the pro- 
jection principle of Nachet in 1875 have received no attention. 
The rivalry has run between the first two methods. 

The ocular method was the first in use. The eye-piece was either 
itself cross-ruled or contained a quadrilled glass plate or a diaphragm, 
and in the beginning no attempt was made to standardize the tube 
length or graduate the ocular ruling. It was used for orientation 
only. This was the case with Vierordt in 1852, Mantegazza in 1865, 
Loewenberg in 1908, Ellermann and Erlandsen in 1909, von Griitz- 
ner in 1912 and Thomson in 1912. 

Then the eye-piece was not only quadrilled but calibrated, an 
“ocular micrometer” or “micrometric quadrilled ocular.” First 
by Cramer in 1855, who set his tube so that the field coincided with 
a hole in a tin band lying on the slide like the guide on a slide-rule. 
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The area exposed by the hole was 0.172 square mm. and the ocular 
was ruled into 48 oblongs. Malassez in 1872 and 1873 set his tube 
with the guidance of an objective micrometer and then labelled his 
tube length. Standardized oculars were also used by Alferow in 
1884, Ehrlich in 1898, Hayem-Sahli in 1909, Biirker in 1911, Metz 
in 1914 and 1915. Kennedy in 1916 patented a hemacytometer 
comprising a scale arranged in the eye-piece, having a central inner 
circular area, surrounded by a central larger area and an annular 
outer area encircling the central areas and divided radially to form 
bacteria counting chambers. 

The floor was ruled but not graduated in the instrument of 
Welcker in 1854. The base of the chamber was both ruled and 
calibrated by Gowers in 1877. This was a priceless step in advance 
and has been followed by Thoma in 1879, Malassez in 1880, Hart 
in 1881, Alferow in 1884, Biirker in 1905 and all the proponents of 
new rulings detailed below. Before proceeding to them it may be 
of interest to quote from Abbe in 1879, in view of the scarcity and 
inaccessibility of his exhaustive article on the principles involved 
in cell-counting: “The application of an objective ruling to the 
bottom of the counting chamber has the great advantage over the 
ocular micrometer, of dispensing with the determination of the 
absolute value of the ocular ruling, which naturally varies for every 
objective and every tube-length.’’ As would be expected from this 
theory in practice the ruling is in most cases preferred on the slide 

Agasse-Lafont in 1920 suggested rulings both for the island and 
for the floor of the moat. 

Style of Ruling. Ihe kinds of counting nets that seem of possible 
interest today are those which follow Thoma, in matter of time and 
more or less in style. The majority were originally ruled in the cir- 
cular chamber, but are now cut in the parallel trench chamber or 
might be if so desired. 

The classical ruling of Thoma in 1879 and 1881, aptly called the 
Thoma cross by Breuer 1902, was a gridiron of 1 mm. side, divided 
into 400 squares which were set off by double lines into sixteen 
groups of twenty-five squares each. Later the double lines were 
shifted to make twenty-five groups of sixteen squares each; this 
accounts for the puzzling difference between some Thoma rulings. 

Zappert in 1892 and 1893 drew a line across each of the four ends 
of the cross which protrude 1 mm. beyond the central square 
millimeter, enclosing with these four lines 9 sq. mm. instead of 1. 
For counting white cells in the blood, and particularly in less cel- 
lular fluids, this increase of the ruled area was immediately recog- 
nized as invaluable and has since been adhered to by the majority 
of ruling inventors. 

Elzholz in 1894 modified Zappert’s net by adding three pairs of 
vertical lines through the left column of 3 sq. mm. and also through 
the right column. This he illustrated, but incorrectly according to 
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Tiirk in 1902, who then gave a figure which he asserted to be correct; 
not, however, convincingly. Thus the subject is confused by con- 
tradictions. 

Friedlaender in 1897 depicted an entirely different type without 
the extra line at the border of every fifth square, which was such a 
feature of Thoma’s grating. This new net for leukocytes measured 
4.8 mm. on the side instead of 3 like Zappert’s or Elzholz’s, and was 
divided into 16 parts, making 256 squares, with a total counting 
volume of 5.11 ¢. mm. 

Durham in 1897 modified Zappert’s field by dividing each of the 
four corner square millimeters into four squares. 

Tiirk in 1902 apparently built on the basis of Elzholz’s by adding 
to the verticle double lines horizontal pairs, thus showing in each 
corner square millimeter sixteen squares, separated by rectangles 
and tiny squares between the double lines. This net largely dis- 
placed Thoma’s, and now is being in turn displaced by Neubauer’s, 
which shows also 16 subdivisions of each corner millimeter but more 
simply separated by single lines. 

Breuer in 1902 introduced, and Sahli in 1911 and Morawitz in 
1912 commended, a development of Zappert’s by the division of each 
of the eight peripheral square millimeters into 36 rectangles. 

Briinings in 1903 used a net something like that of Malassez in 
1872. It was cut in a facet in the bore in the center of an elaborate 
U-shaped pipet, with an ampulla at each end, i. e., a combined 
chamber and mixing pipet. 

Fuchs and Rosenthal in 1904 enlarged the field from 9 to 16 sq. 
mm., which they lined in new fashion, subdividing each square 
millimeter into 8 or 16 squares or rectangles. No illustration is 
seen in the original paper, but may be found in the section on cerebro- 
spinal fluid in Frazier’s Surgery of the Spine, 1918. 

Biirker in 1905 divided each of the 9 sq. mm. into 16 squares by 
paired lines, just as was done by Tiirk for the four corner 
millimeters. 

Simon in 1906 flowed Biirker’s in appearance, but the squares 
were somewhat larger, and the complete net rather smaller, 4 sq. 
mm. 

Nageotte and Levy-Valensi in 1907 planned for spinal fluid a 
huge field, 15 mm. on the side, ruled off into 225 sq. mm. 

O. Neubauer, date not discovered but first cited by Meyer and 
Rieder 1907, aimed at simplicity like Durham, 1897, but instead 
of making only four parts of each corner millimeter made sixteen. 
This is the same number as proposed by Tiirk, 1902, but has the 
advantage of the greater clarity inherent in using single rather than 
paired dividing lines. The result is the only net which has rivalled 
the popularity of Tiirk’s and which is now rapidly outstripping it 
in this country. 

Sahli in 1909 and 1914, perhaps earlier, first experimented with 
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concentric rings around a square, with for calibration an objective 
micrometer scale of 1 mm. divided into 100 parts. 

Kakowski in 1910 for urinary cell counts gave an account of a 
large round island with a surface area equal to 4 sq. mm., with for 
calibration a line 3.1 mm. long, finely subdivided. 

Dunger in 1910 and 1911 believed that he was simplifying the 
counting not only of blood but also of exudates, transudates, and 
especially spinal fluid, by surrounding the Thoma cross by two 
differently ruled “mantels.” He also increased the sides of the 
field from 3 x 3 mm. to 7 x 7 and + mm., the additional seventh 
being to yield the round figure 50 for easy calculation. 

Predtetschenski was credited with a new net design by Goriaew 
in 1910. 

Goriaew in 1910 and 1914 (elsewhere transliterated from the 
Russian as Goriaeff and Gorjajew) enlarged Predtetschenski’s net 
from 4 to the usual 9 sq. mm., but though the novel design has 
been taken up by Pappenheim in 1912 and Greene in 1917, its 
neglect by the rest of the world makes detailed description super- 
fluous. 

Howard in 1911 had made by Bausch & Lomb, as a counting 
chamber for moulds, a Thoma-Zeiss cell with a center disk of 3 
inch (18.75 mm ) instead of } inch (6.25 mm.), as usually furnished. 

Morris “some time between 1909 and 1911” (personal communi- 
cation) was the first to suggest the double Biirker chamber with 
double Neubauer ruling, which he obtained from Zeiss through 
A. H. Thomas. This combination he urged again in 1913 and 1916, 
and today it seems to be the favorite in this country, and increas- 
ingly so. It is a great convenience whenever one has occasion to 
make a count to find the same ruling in general use. 

Klyuchareff in 1912 proposed the combination of Biirker’s count- 
ing camera with Predtetchenski’'s net. 

Pappenheim in 1912 produced a variation which he called the 
Gorjajew-Pappenheim ruling, based on an interpretation of the 
former's work, which was erroneous, according to Goriaew in 1914. 

Roerdansz in 1913 alternated larger and smaller squares than 
those of Thoma. The engraving is said to be cut in a new manner 
so as to show as bright violet. 

Schirokauer in 1914 applied Tiirk’s ruling to Biirker’s later 
chamber, what | have called the H-chamber. 

Bass in 1915 illustrated a thoroughly novel and beautifully simple 
ruling. The total field he, however, reduced to 4 sq. mm. The 
chamber is made in this country by Bausch & Lomb. If it covered 
9 sq. mm., like that of Neubauer, it would, I think, prove a rival. 

Liebreich in 1916 suggested, instead of squares, oblongs 10 x 0.1 
mm. There were 60 of these millimeter areas. Half were further 
divided by horizontals into four and all 60 were subdivided by 
verticals into a hundred parts. 
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Zappert-Ewing, date unknown but first cited by Wood in 1917, 
consists of a substitution of three single lines for the three pairs of 
lines used by Elzholz in 1894 to divide each corner square millimeter 
into four rectangles. This simplification by using single instead of 
double lines may be compared to Neubauer’s simplification of Tiirk’s 
ruling. 

Agasse-Lafont in 1920 proposed a new ruling for the ditch in the 
circular chamber, in order to give ample space for spinal fluid 
counts. 

Summing up, the style of ruling most popular today is the Neu- 
bauer or, as it is sometimes called, the Zappert-Neubauer. 

The Best Counting Chamber. From the preceding sections it will 
be plain that the best cell-counting chamber is generally considered 
to be the “double Biirker” (slide) “double Neubauer” (ruling). 

‘This combination may be had in this country from the following 
dealers: Bausch & Lomb, of Rochester, N. Y. (their own make), 
E. Leitz, of New York City (own make), A. H. Thomas, of Phila- 
delphia (Max Levy’s make), and Spencer, of Buffalo (also, as I am 
given to understand, Levy’s make). These names are given in 
alphabetical order, not in any order of merit. Each manufacturer 
exhibits modifications, some of distinct value. The underlying 
principles, and the claims as to results attained, are worth attention, 
but will not be discussed at present. In the different makes each 
worker, according to his taste, can secure the standard polished 
finish (yielding Newton’s rings) or the mat (dull) grinding; raised 
or flush supporting strips; supporting strips of one piece with the 
slide or cemented onto it; the ruled strip cemented onto the slide 
or cemented and also recessed into the slide, and additional parallel 
troughs for convenience of contact. 

Any of these makes has seemed satisfactory for practical work. 
For publishable observations, however, one cannot overlook the 
reports by Henry and Nancrede in 1879, Hart in 1881, Alferow in 
1884, Lyon in 1917, A. H. Thomas in 1920 (personal communica- 
tion) and the U. 5. Treasury, Bureau of Standards (personal com- 
munication), as to occasional errors in instruments of the -best 
manufacturers as purchased in the open market. For example, the 
last-named authority may be quoted: “The need of demanding 
certified apparatus is understood when we say that the percentage 
of hemacytometers conforming to the specifications varies from 
99 per cent of those sent in from one manufacturer to 68 per cent 
of those sent in from another manufacturer, the error practically 
always being in the depth of the chamber.’’ Accordingly a student 
of finer points in cell-counting would do well to send his chamber, 
cover-glasses and pipets to the Bureau of Standards for test as 
to accuracy of compliance with the tolerances adopted by that 
Bureau, “upon request, in 1918, after considering the accuracy 
obtainable by the manufacturers by the use of proper methods and 
reasonable care.”’ 
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Newton's Rings. Perhaps the most interesting question in con- 
nection with this choice of modifications in the slide is whether to 
use the mat (dull ground glass) finish or whether to adhere to the 
classical smooth polish which yields Newton's rings. They were 
first observed by Hooke in 1665 in mica plates, or as it was then 
called Muscovy glass, and also in soap-bubbles and in other sub- 
stances. He remarked that “We are able from a colorless body to 
produce several colored bodies.”’ These he called “fantastical 
colors.”” The study was continued by Sir Isaac Newton in 1675 and 
1704 with, in the words of Rayleigh in 1911, “his accustomed 
power, and by him most of the laws regulating these phenomena 
were discovered. He experimented especially with thin plates of 
air enclosed by slightly curved glasses, and it should be noted that 
among slightly curved glasses belong most cover-slips, though 
supposedly plane, and the colored rings so exhibited are usually 
called after him ‘ Newton’s rings.’”” The name he used was “ colors 
of thin plates.”” Young in 1802 showed that the formation of these 
colors was due to the interference of light reflected from the two 
surfaces of the plates. Hence the name often used, “interference 
rings.” 

These rings, often only stripes or bands, have been absolutely 
required by many of the most careful students of blood-counting 
technic, notably Abbe in 1879, Thoma in 1881, Schréder in 1889 
and Turban in 1900. Briinings in 1903 observed (1) that neglect 
to produce the stripes was accompanied by an error of 9 to 13 per 
cent, which was confirmed by Biirker in 1904; and (2) that the 
depth of the chamber was the same, provided the color bands were 
present, no matter whether they were broad or narrow, dry or moist; 
and this too was confirmed by Biirker in 1913. The 386 publications 
I have read do not all discuss the rings, but among the large number 
which do, not one fails to insist on their importance. Among the 
teachers of clinical blood-work whom I have consulted all but one 
prefer the standard smooth finish. In Guthrie’s words: “ With the 
ground-glass type the assumption of good approximation may 
frequently be correct, but there is no indicator to show that this 
is so.” I agree strongly because I fail to see how the mat finish 
betrays a tiny foreign body of dust or lint. 

On the other hand it must be admitted that the mat finish is 
heartily favored by one experienced worker whom I consulted as 
well as used in three of the four American makes of hemacytometer. 
It is true that in the use of polished chambers care is not always 
exercised to see that Newton’s rings appear, and many workers not 
familiar with interference phenomena do not understand their 
significance when they do appear. 

Other Counting Methods. ‘he parallel trench chamber of Biirker, 
without ruling, was used by Biirker in 1907, von Griitzner in 1912 
and by Metz in 1914. 
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The hematocrit was used by Hedin in 1891, Daland in 1891, von 
Jaksch in 1892 and 1893, Lederer in 1895, Schiifer in 1898, Schmincke 
in 1911, Epstein in 1916, and others whom I have not hunted up, 
owing to the small part hitherto played by this instrument as a 
substitute for true cell-counters. It has, however, its uses, and in 
the judgment of many might well be applied more generally to 
check red cell counts and to determine the proportion of cells to 
plasma. A similar volume per cent method was published by 
Harvey in 1920. 

Counting, so called, by an entirely different method is seen in 
the chromocytometer of Bizzozero in 1887 and the haemocytometer 
of Oliver in 1896. 

Dreyer in 1921 reported a simple procedure for the accurate 
estimation of blood cells without the use of a counting chamber. 
He dilutes the blood with a permanent standard suspension of 
hen’s corpuscles, which being elliptical and nucleated are easily 
counted simultaneously. He claims that this method is cheaper, 
quicker and less fatiguing than the usual methods. 

Total Contents of Chamber. ‘he amount of fluid held in the 
counting space varies markedly. The smallest volume, as nearly 
as I can make out, was 0.002 ¢.mm. (Alferow in 1884). Then 0.008 
emm. (Hayem and Nachet in 1875), 0.011 (Cramer in 1855), 0.02 
(Gowers in 1877), 0.04 (Vierordt in 1852, Alferow in 1884) and 0.1 
(Thoma in 1879, Meissen in 1898, Starcke in 1898, Turban in 1899, 
Einhorn in 1902, Samut in 1909, Bloch in 1912 and Roerdansz in 
1913). Then 0.2 ¢.mm. (Briinings in 1903, Helber in 1903), 0.25 
(Thomson in 1912), 0.4 (Goriaew in 1910, Pappenheim in 1912, 
Bass in 1915), 0.6 (Simon in 1906) and 0.9 (Zappert in 1892, Elzholz 
in 1894, Durham in 1897, Tiirk in 1902, Breuer in 1902, Biirker in 
1905, Neubauer in 1907 and Goriaew in 1914). Then 1.0 e.mm. 
(Malassez in 1880), 1.5 (Liebreich in 1916), 1.8 (Biirker in 1907, 
Galambos in 1910, Schirokauer in 1914, Morris in 1916, Levy in 
1916), 3.2 (Fuchs and Rosenthal in 1904, Laruelle in 1906), 3.7 
(Biirker in 1912), 5.0 (Oliver in 1896, Dunger in 1910), 5.11 (Fried- 
laender in 1897). Then 10 e.mm. (Loewenberg in 1908, Ellermann 
and Erlandsen in 1909, Kakowski in 1910, Glaubermann in 1913), 
20 (Geissler in 1911, von Griitzner in 1912), 40 (Kakowski in 1910, 
Geissler in 1911). Nageotte’s cell was probably the biggest, the 
contents being variously stated as 10 cmm. (Nageotte and Riche 
in 1907), 50 or 100 (Biirker in Jigerstedt in 1912) or 225 c.mm. 
(Nageotte and Lévy-Valensi in 1907). 

Placing the Cover Glass. ‘The importance of placing the cover 
glass rapidly, in order to avoid unequal distribution of the cells, 
was early appreciated. At first the cover was set in a hinged clamp 
which could be laid on quickly and smoothly, by Malassez in 1880. 
The later clamps of Gowers in 1877, Alferow in 1884 and Biirker in 
1907 were not hinged and merely prevented movement of the slip 
once it was in place. 
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Roerdansz in 1913 made a clamp into which the cover-glass was 
slid after the blood had been dropped in the chamber. A similar 
but simpler method, the author of which I have lost, was to slip the 
cover half-way across the circular chamber to deposit the drop, then 
slip the cover the rest of the way. 

To dodge the great difficulty of making the drop neither too big 
nor too small, many have used the method of placing a good-sized 
drop, then slipping the cover-glass right through the drop, with the 
result that the “excess will rise on top of the cover and jump across 
the moat.”” This seems to have been first published by Eustis in 
1913, whereupon rival claims were immediately put forward. Rea 
in 1913 stated that the method had been used in the Pepper Labora- 
tory of Hygiene since 1899. Barnett in 1913 ascribed the credit to 
L. D. Zulick, and Kraemer in 1913 reported that the method had 
been current in the Jefferson Medical College since 1904. 

All these methods, however serviceable, seem likely to be super- 
seded by the spread of the Biirker chamber because it allows place- 
ment of the cover-glass with the obtaining of Newton’s bands prior 
to the deposition of blood. 

Pipets. 7'ypes.—Of all the pipets for measuring, or measuring 
and mixing, blood (or other cellular fluids of the body) and diluting 
(or preserving or staining) solutions the earliest was Vierordt’s in 
1852. This was calibrated in diameter but not in length, which 
had to be laboriously determined beside a micrometer laid on the 
microscope stage. It held about 0.04 cmm. 

Welcker in 1854 introduced a pipet holding a fixed volume, 4 
c.c., and readable with the naked eye, as have been all pipettes 
since. 

There are two main classes of pipet: (1) Separate capillaries 
for measuring the sample of body fluid and for the diluting solution, 
and these incidentally are further complicated by the addition of a 
mixing vessel in most methods except those in which the mixing is 
performed directly on the counting slide; (2) a combined pipet 
for not only measuring but mixing in an ampulla the cellular fluid 
and the diluting solution. 

Separate Pipets. Of this type were Vierordt’s and Welcker’s, 
just mentioned, and later those of Mantegazza in 1865, Hayem and 
Nachet in 1875 (the only widely used design), Mayet in 1888, Eller- 
mann and Erlandsen in 1909, Sahli in 1909, von Griitzner in 1912, 
Ellermann in 1913, Krotkow in 1913 and Sahli in 1914. Of them 
all Hayem’s alone is conspicuous, as one peruses the literature, for 
wide recognition, mostly in France. But even it has had nowhere 
nearly the popularity of the combined pipet about to be described. 

Single Mixing Pipet, Mélangeur, Mixer. The prototype of this 
invaluable device was what Roerdansz in 1914, called “the lovely 
idea of Malassez and Potain.” The latter invented his mélangeur 
in 1867 but no description was published until the paper of Malassez 
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in 1872. The modern modification is what is known as the erythro- 
cytometer or simply the red pipet. 

Sérensen in 1876 pointed out that the upper mark should be close 
to the ampulla. ‘Thoma in 1879 enlarged the bore slightly to 
facilitate cleaning; his pipet was about 8 cm. long; the ampulla 
contained 0.5 to 1.0 ¢.c., and as a whole his Misch-Vorrichtung was 
so reliably calibrated by Zeiss that it promptly earned the pre- 
eminent popularity which after forty years still persists. Hart in 
1881, noting that Gower’s counting chamber was 10 per cent 
inaccurate as to depth (which had already been reported by Henry 
and Nancrede in 1879), recommended recalibrating Potain’s 
mélangeur to compensate. This procedure was obviously rendered 
unnecessary by the precision of several manufacturers since Zeiss 
set the pace at Thoma’s request. 

Thoma made a still further contribution in 1882 by having for 
white cells a similar Mischgefiiss, diluting 1 to 10. This has been 
frequently called a leukocytometer or simply a white pipet. 

Stierlin in 1889 credited to O. Wyss a modification of Potain’s 
mélangeur with two ampulle, but this has received no further 
recognition. 

Rieder in 1892 gave an account of his shortening, for convenience 
sake, of the pipet to two-thirds the Thoma-Zeiss, and of his new 
graduation | and 21, 7. e., a dilution of 1 to 40. 

Miescher in 1893 among other inventions defined two which, 
though not in general use, have been highly commended by such 
practised observers as Lederer in 1895, Kiindig in 1897, J. Karcher 
in 1897, S. Karcher in 1897, Veillon in 1897, Suter in 1897, Schau- 
man and Rosenqvist in 1898, Miiller in 1910, Biirker in 1911, 
Roerdansz in 1912, Krotkow in 1913, Emerson in 1913 and Wood in 
1917. These improvements seem unfortunately unknown in this 
country except to those few who have had an opportunity to use 
the Fleischl-Miescher hemoglobin pipets, which show the same 
features. These are: 

1. Ring graduations instead of the usual short horizontal lines. 
Krotkow in 1913 thought these ring marks even more legible when 
cut as incomplete circles, in the gap of which the meniscus should 
be read. 

2. Accessory graduations, “Hilfstriche,” just 1 per cent above 
and below each mark. 

Briinings in ¥903 proposed an entirely strange pipet with two 
ampulle and between them a counting field engraved on a flat 
facet in the lumen. 

Roerdansz in 1912 elaborated the Thoma-Zeiss pipet with a 
second ampulla, using the first for diluting only and the second for 
mixing. This device he further developed in 1914. It goes some- 
times by the name of the Fleischauer-Zeiss pipet, after the two 
firms who manufactured it for him. 
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Liot and Poussin in 1918 and Harvey in 1920 used ordinary 
Pasteur capillary pipets. 

In conclusion of this section it may be said that by far the most 
popular pipet today is the single mélangeur of Potain-Malassez in 
the more accurately made model of Thoma-Zeiss. Further, that 
the Miescher modifications of the latter deserve wider use. 

Automatic Pipets. The next attempt at improvement, both in 
point of novelty and of time, was this attempt to dispense with 
judgment by the eye as to when the meniscus touched the mark, 
and therefore with the invariable anxiety and the frequent error 
associated. The three-way cock in the gas analysis pipet of Geppert 
in 1885 had already been adopted for an automatic urine pipet by 
M. Cremer (nature unknown despite search of the Index Medicus 
back to the first volume in 1879) and was modified by Voit in 1895 
for blood-work. May in 1903, in turn, altered Voit’s instrument 
by the addition of a second three-way cock. Hirschfeld in 1909 
added a mixing ampulla and had a pipet each for red and white 
cells. Roerdansz in 1914 reported an “automatic mixing pipet”’ 
which followed closely that of May. 

The overflow principle as a rival of the three-way cock was first 
set forward by Hirschfeld in 1911, who took the idea from the 
Ueberlaufpipette “Mikra” devised by Weichardt in 1910 for his 
epiphanin reaction for syphilis. Hirschfeld’s device seems to have 
got no notice except condemnation from Roerdansz in 1913. 
Thomas in 1910 made a simpler automatic pipet by applying to 
a delivery milk pipet a T-tube, an appliance which might perhaps 
be as advantageously used with a blood pipet. Wright in 1914 
illustrated an overflow pipet, also Harvey in 1920. 

Summarizing this section it may be remarked that these refine- 
ments have won no place in practice, however valuable they may 
be to occasional research workers. 

Aspirators for Pipets. To govern suction more accurately than 
is easy for many with the usual mouth method, many contrivances 
have been described. 

The throttle is the simplest. A. E. Wright in 1897, 1912 and 
1914 effected resistance to too rapid suction by drawing out a capil- 
lary tube to a fine point. An analogous construction was inserted 
by Boggs in 1907 and by Biirker in 1912 into the blood pipet suction 
tube. Hirschfeld in 1909 indicated the even easier way of inserting 
a bit of cotton. 

A rubber bulb or teat or camera bulb was introduced for bacterio- 
logical pipets by Robert Koch in 1890, who also was the first to use 
a hole (in the rubber) in order to control the vacuum. The same 
idea was recommended by Benmosche in 1906 (without the hole) 
and with the control hole by Beck in 1896, Boggs in 1907, Miinzer 
and Bloch in 1909, Portmann in 1909, Klemensiewicz in 1910, 
Permin in 1911 and A. E. Wright in 1912 and 1914. 
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Suction by means of a screw clamp passed around a rubber teat 
or around a bit of tubing plugged at one end was applied by Gabrit- 
schewsky in 1891 to a pipet much like Potain’s mélangeur; and 
also by Gaertner in 1892, Grijns in 1894, Eijkman in 1894 and 1898 
and by Levy in 1897. 

The same principle was applied somewhat differently when 
Wieck in 1909 made a frame with a metal wheel and roller which 
squeezed the rubber tube, filling or emptying the pipet according 
to the direction in which the roller was moved. This Priizisions- 
sauger was noticed by Grawitz in 1911 and Bloch in 1912. A similar 
device was independently put forward by Maddox in 1913. 

Syringes were initiated by Ebstein in 1903, who fastened the 
syringe to the blood pipet by means of a set-screw. Galli in 1904 
also employed a syringe, with the plunger further elaborated by a 
screw which permitted slighter movements as well, what we might 
call a fine adjustment. Kiister in 1906 arranged for delicate suction 
by putting on the plunger a knob which moved in a spiral groove on 
the metal stub of the barrel and attached his aspirator by a rubber 
washer and perforated closing screw which turned down on the 
washer to make it fit pipets of different sizes. Hirt in 1908, inde- 
pendently of Galli, used two plungers, one inside the other, each 
with a micrometer screw, one for coarse and one for fine adjustment. 
Weichardt in 1908 used a micrometer screw like Galli and also 
made another syringe which he attached to the pipet by a short 
piece of thick rubber tubing. Kiister in 1909 modified his previous 
syringe so that it could be either pulled for coarse adjustment or 
turned in a slot for fine adjustment. Lautenschliger was credited 
by Koch in 1910 with having made some kind of sucker; probably 
this was the Mikropipette regulated with a micrometer screw manu- 
factured by F. & M. Lautenschliger, of Berlin, for Weichardt in 
1910. Stroschein was also credited by Koch in 1910 with having 
melted a Luer glass syringe on to a Thoma pipet. Koch’s own 
device in 1910 looked like a movable lead-pencil holder slipped 
over the upper end of the pipet and held there by an internal rubber 
grip, and was in fact a metal syringe, the suction piston of which 
was moved by a button sliding along the side of the barrel. Engel- 
mann was credited by Bloch in 1912 with a microsyringe, but how 
this too differed from earlier devices is also not clear from his article 
nor have I been able to find the original report despite a search of 
the volumes of the Index Medicus for the years 1913 back through 
1908. Van Walsem in 1914 put foward a syringe working with a 
terminal thumb-screw, in principle like the fine adjustment part of 
the design by Galli in 1904. Saxon and Drummond in 1915 illus- 
trated an apparently practical “aspirator: a metal syringe with 
incidentally a flat flange projecting at right angles from each end in 
order to cap the pipet for carrying. 

Cheaper than a syringe was the durable and so-called automatic 


542 GRAY: CELL-COUNTING TECHNIC 


suction pipet or syringe credited to Voigt and illustrated by Keim 
in 1906. This seems to be a development of Voigt’s (1900) Lym- 
phebliser for smallpox vaccine work, but embodies all the features 
independently urged by the writers below for blood-work, namely, 
an external test-tube sliding up and down outside the top end of 
the pipet for suction, made snug by a surrounding bit of rubber 
tubing 1 cm. wide and 2 mm. thick, and internal prolongation of 
the pipet which allowed use of the overflow principle. For sero- 
logical use the idea was expatiated on by Wolff in 1908. The device 
was applied to blood pipets by Pappenheim in 1909, who recom- 
mended it also for the automatic pipet of Hirschfeld in 1908. Inde- 
pendently shortly afterward Portmann in 1909 used the same kind 
of sliding barrel made snug by a ring of rubber tubing over the 
upper end of the Thoma pipet, which he had prolonged to receive 
it; and he also applied to this a lateral control hole similar to that 
used by Koch in 1890 in his rubber bulb and first applied to a glass 
suction instrument in the blood viscosimeter of Hess in 1907. 
Stroschein was credited by Fuhrmann in 1910 with practically the 
same scheme. The next step of progress, in accuracy though not 
in simplicity or cheapness, was made by Pappenheim in 1911 and 
1912, who ground the glass like the barrel and plunger of a “ Liihr- 
schen”’ (Luer?) syringe. In 1912 he further recommended, in order 
to make the vacuum incomplete so as not to aspirate too rapidly 
and forcibly, that the grinding be not perfectly snug; and later still, 
in 1912, he substituted for this loose grinding the control hole as used 
by Portmann. 

Other automatic pipets or Sicherheitspipetten, the original de- 
scriptions of which I have not been able to see, are those of Kapeller 
in 1907, Meyer (quoted by Keim in 1906), of Gaffky and of Was- 
sermann (quoted by Kempff in 1910); of Dafert, of Kiihn and of 
Wollny (illustrated in catalogue of Vereinigte Fabriken fiir Labora- 
toriumsbedarf, Berlin, n. d.). 

In summary of this section it may be observed that none of these 
ingenious inventions has in practice displaced the classical bit of 
rubber tubing 0.5 cm. in diameter by about 15 to 30 cm. long. 

Pipet Carriers. Devices for carrying pipets fall into two groups, 
cases and caps. Cases have been described (a) for pipets and 
chamber, by the various manufacturers and (b) (which is ordinarily 
more useful) for pipets and diluting fluids by Malassez in 1872, 
Sutton in 1911 and Haden in 1920. 

Caps began apparently in the shape of ordinary elastic bands, 
as noted by Seymour in 1910; or the mouth end of the suction tubing 
drawn over the point, as mentioned by Hartz in 1915; or a rubber 
band cut from a 3} inch automobile inner tube, as specified by 
Putnam in 1919. In the case of each of these the frequency of punct- 
ure by the sharp end of the pipet led to the introduction of hard 
objects, such as caps. Seymour in 1910 took gray rubber tubing, 
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such as the thinner-walled variety often used for suction, and cut 
it to a length slightly less than that of the pipet; occluded the ends 
by hard rubber plugs and sliced out half the tube lengthwise to 
within about 1 em. of each end; then by stretching what remained 
he slipped it easily over the pipet. This has served me, and many 
another, well; and seems a priori as effective, durable, simple and 
cheap as any subsequent scheme. 

Bunnell later in 1910 used two BB cartridge shells fastened 
together with a piece of wire and a rubber band. Roerdansz in 
1912 had caps of glass ground to fit and relied on the snugness of 
grinding to keep them in place. Van Walsem in 1914 similarly 
pushed a small cork stopper onto each end of the pipet, following 
the familiar trick of guarding the ends of needles or hatpins. Croy 
in 1914 followed Seymour and Bunnell in employing a rubber con- 
nection between the caps, which in his case were two disks of any 
thin metal. Saxon and Drummond in 1915 also used metal caps 
but joined them by a spring, superimposed on their aspirator for 
filling the pipet. McJunkin in 1919 recommended, much like Van 
Walsem, small soft-rubber stoppers pushed on to each end of the 
pipet. 

Actual stoppers, rather than caps, were introduced by Katzen- 
stein in 1911 by simply inserting the small rubber plugs from serum 
vials. 

Summarizing, the best capping device seems to me Seymour’s 
plugged tubing. 

Pipet Shakers. Little in 1917 illustrated a complex electrical 
motor driven machine for shaking two blood-mixing pipets. Putnam 
in 1919 much more simply attached the pipet to an ordinary electric 
buzzer bell and Haden in 1920 showed another electrical machine 
simpler than Little’s and holding four times as many pipets. 

Methods of Cleaning Pipets. The technic of removing clotted 
blood and even of the deposit that occurs periodically with the best 
of care has been discussed by Tiirk in 1902, Benmosche in 1906, 
Biirker in 1911, Thomson in 1912 and Morris in 1913. 

Quick Method of Drying Pipets. When a mechanical air draft is 
not available, a rubber bulb has been reported as useful by Gray 
in 1921. 

Miscellaneous Modifications of Pipets. Galli in 1904 enclosed his 
instrument in a glass mantle to prevent dilation from the warmth 
of the hand. The same idea, with the addition of circulating water, 
recurs in the “ Mantelspritze”’ of Determann in 1905 and of Miinzer 
and Bloch in 1909. 

Biirker in 1907 emphasized that the tip of the pipet when angular, 
as is usual, should be rounded off with emery in order to yield a 
neater drop. 

Thomson in 1911 and 1912 offered a suggestion which seems 
sensible but has not yet been taken up, namely, that blood pipets 
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be made, like clinical thermometers, with a white opal background 
of milk glass, and with the front edge bevelled as a magnifier. 

Schroeder in 1914 showed a figure of a tiny metal mirror made to 
slide on a ring along the pipet in order to facilitate reading the 
-alibrations. 

Blood Needles. ‘The history of blood-stickers, needles, lances or 
lancets is confusing owing to (1) the scanty descriptions and indis- 
tinct illustrations given in the literature, and to (2) the loose use of 
some terms. Blood lancet, for example, seems to have indicated 
sometimes an instrument with a true lanceolate or spear point, 
sometimes a narrow surgical knife or lancet and sometimes cate- 
gorically any sticker. Blood needle also may mean an ordinary 
sewing taper-point needle, a surgical two- or three-edge cutting 
needle, a glover’s three-edge cutting needle (usually shorter cutting 
edges than a surgical needle), a Hagedorn or Boldt flat needle 
with a single bevelled cutting edge. 

The earliest pricker I have found may serve as an instance of 
this vagueness, for the nature of its point is not clear from either 
the text or the cut in the paper by Gowers in 1877. 

A sheath or guard with a screw to fix it at varying distances from 
the tip, and so regulate the amount of blade exposed, was introduced 
by Malassez in 1880. This fundamental idea is seen in most of the 
instruments since proposed, namely, in those of Alferow in 1884, 
Reichert in 1889, Francke in 1889, Daland in 1891, Bensaude in 
1893, Oliver in 1896, Ries in 1904, Biirker in 1912, Zapf in 1913, 
Van Walsem in 1914, Sahli in 1914 and Boldt, date unknown. 

A spring lancet was arranged by a spiral wire inserted within the 
handle, in order to make the stab sudden yet smooth, by Alferow 
in 1884, then used by Reichert about 1889 and improved by Francke 
in 1889. The latter, “Francke’s nadel,” has generally received the 
credit from those who have written on stickers, and it has been 
subjected to a number of changes. Ries in 1904 made the point 
removable and had a space for spares within the distal end of the 
handle. Boldt and Moore, like Ries, had both the regulable sheath 
and removable point, but introduced a different spring release. 
Miiller in 1910 recommended that the “Lanzette”’’ of the Francke 
“Schnapper” should be semicircular instead of pointed in order 
to render bleeding freer; and for the same purpose Biirker in 1912 
altered the tip from lance shape to that of a broad chisel. Zapf in 
1913 made the tip of Francke’s needle of platinum-iridium so that 
it could be disinfected in the actual flame. Van Walsem in 1914 
changed the tip to a rather large sewing needle, English No. 4; he 
is the only author I have discovered who is satisfied with the small 
amount of blood secured with a taper point. Greene in 1917 sub- 
stituted for the lance tip a trocar point; the three edges of this, 
being short and stubby, have seemed to me much less satisfactory 
than those of a glover’s or a surgical needle. 
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A signet ring, concealing a pricker which looks in the illustration 
like a true spear point, was projected by Schottelius in 1907. 

For the tip of the instrument, leaving out of consideration the 
handle, more than a dozen kinds of point have been recommended, 
as follows: 

Point with One Edge. 1. Hagedorn in 1881, 1882 and 1885, 
straight surgical needle. This has a single bevelled cutting edge, 
which is more easily kept sharp than most other types of edge. 
The shaft is flat, unlike all other needles suggested; and is long (vary- 
ing from 4.5 cm. up to 9.5 em.); both these features make the needle 
stiffer, stronger, easier to hold and to sharpen. It has been com- 
mended by Sutton in 1911, Hastings in 1912, Morris in 1913, 
Webster in 1914 and McJunkin in 1919. 

2. Clean steel pen with one nib broken off. Wright in 1897, 
von Domarus in 1912, Morris in 1913, Webster in 1914, Williams 
in 1915. 

3. Semicircular end. Miiller in 1910. 

. Chisel end. Biirker in 1912. 

5. Piece of broken cover-glass. Greene in 1917. 

6. Small “lance,” one-edge like a narrow scalpel or knife-blade. 
Gowers in 1877 (?), Malassez in 1880, Bensaude in 1893, Champy in 
1913, Webster in 1914, Stein in 1917. 

Point with Two Edges. 7. True lance or spear point with two 
edges. Gowers in 1877 (?), Alferow in 1884, Reichert in 1889, 
Francke in 1889, Daland in 1891, Oliver in 1896, Ries in 1904, 
Schottelius in 1907, Zapf in 1913, Sahli in 1914, Swan, date unknown, 
Webster in 1914 and 1920. 

8. Regular surgical straight needle. ‘This title is illustrated in 
Kny-Scheerer’s catalogue as two-edged but non-cutting. Favored 
by Bass in 1910. 

Point with Three Edges. 9. Trocar point. This has the shortest 
cutting edges of any triangular needle, as they extend only about 
a quarter of the total length of the needle. Katzenstein in 1911, 
Greene in 1917. 

10. A glover’s needle or a surgical straight shaft triangular cutting 
needle or a Keith’s abdominal No. 6, are all practically the same. 
The cutting edge extends about a third of the total length. Prob- 
ably the most widely used blood needle at present. 

11. Bonney’s straight needle has three still longer cutting edges, 
extending about half the total length. It has not hitherto been 
recommended for use as a blood sticker. 

Hollow Tip. 12. Paracentesis needle. Wieck in 1909. 

Taper Point. 13. Ordinary cambric or larger sewing needle. 
Van Walsem in 1914. 

Summing up: As the object in view is free flow of blood without 
the necessity of squeezing the ear the best sticker is that handiest 
for each worker. I like a large Hagedorn needle. 
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Methods of Recording. Record Blanks. Schemata or blank forms 
for noting the count of individual fields, with spaces for totalling 
and for computing percentage differential counts, were outlined by 
Biirker in 1907 and 1911; his form has been commended by several, 
especially favorably by Miiller in 1910. 

Osmond in 1910 had a slate, or a ground-glass plate ruled and 
labelled permanently in ink, and noted the counts in pencil. 

Watters in 1913 pictured graphic charts for leukocytes, showing 
total counts, differentials and daily variations. 

Schilling in 1913 designed an elaborate blank with the headings 
not only printed but concisely defined by cuts of the corpuscles 
meant to be included under each title. 

Sahli in 1914 printed tables for calculating percentages. 

Simon in 1918 illustrated some charts. 

Recording Machines. A mechanical instrument for “noting and 
automatic calculation of blood and other cells’ was claimed by 
Tojbin in 1909 and 1912 to be “the first counting and calculating 
machine.” This “Cytax”’ bristled with knobs and cost 140 marks. 
It seems to have been noticed only by Schall in 1912, who proceeded 
to devise an instrument which he thought simpler, and by von 
Putkowski in 1913, who used the original. 

Schilling in 1911 and 1912 illustrated and wrote at length on his 
differential leukocytometer. This consisted of 100 steel balls and 
several metal slots, with graduations at the back of the slots for 
direct reading off of the number of balls in each slot. This, though 
rather bulky, would seem, especially if equipped with 200 shot, 
worthy of trial as a time-saver by those who have occasion to count 
cells frequently. In 1913 Schilling described his “neue Differential- 
Ziihltafel.” 

Van Walsem in 1914 recommended (1) an ordinary typewriter, 
using each of the lower row of keys for a particular variety of white 
cell, recording blindly without taking the eye off the microscope 
and afterward counting the different letters; and (2) his Zihllineal, 
which was a ruler with slits to guide one’s pencil, so that here too 
the eye need not leave the microscope. 

Cummer and Dexter in 1915 illustrated a small wooden box to 
hold upright four “counting machines” which look like the watch- 
like tally machine in use at admission gates. 

Number of Digits to Use. In recording counts more figures are 
generally used than necessary, and that without signifying any 
greater accuracy, as pointed out by Biirker in 1911 but since 
neglected. Three numerals are ample, the rest should be ciphers. 

Leukocyte Count. Total White Count.—This procedure seems to 
have been initiated by Malassez in 1874 and since him studied by the 
following: Gowers in 1877, Thoma in 1882 (modified for leukocytes 
the dilution of the red pipet, giving the instrument so universally 
used ever since), Alferow in 1884 (distinguished white cells by 
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raising the tube to lengthen focal distance), Toison in 1885 (first 
to make fluid permitting counting of white cells in the same pipet 
with reds; an ideal pursued by Schiiffner in 1911 and Tiirk in 1912), 
Reinert in 1891 (counted visual fields with a known setting of tube 
length), Zappert in 1892 (first satisfactory ruling), Rieder in 1892, 
Elzholz in 1894, Friedlaender in 1897, Durham in 1897, Einhorn 
and Laporte in 1902 (white count directly from smear, by noting 
the ratio of whites to reds and counting only the reds in chamber), 
Tiirk in 1902, Breuer in 1902, Joffroy and Mercier in 1902, Engel 
in 1902 (differentiation of whites by refraction of light, much like 
Alferow), Biirker in 1905 and in 1907, Ellermann and Erlandsen in 
1909, Dunger in 1910, Galambos in 1910, Hill in 1912 and Roer- 
dansz in 1913. 

Differential White Count. This seems to have been first been 
done in the smear by Einhorn in 1884. followed by Krénig in 1899 (on 
spinal fluid), Widal and Ravaut in 1900 (‘2!so on spinal fluid), 
Simpson in 1906, Sheaff in 1912, Schilling in 1913, Nieuwenhuijse 
in 1914 and Johns in 1914. These writers, it may be mentioned, 
discussed technic rather than interpretation. 

The use of a stain in the mixing pipet with subsequent differential 
counting of the whites in the chamber was introduced by Zappert 
in 1892. The idea was worked over by Elzholz in 1894, Zollikofer 
in 1900 (Kaimmerfarbung), Tiirk in 1902, Riebes in 1905, Dunger 
in 1910, Schiiffner in 1911, Hill in 1912, Zapf in 1913, Lenzmann 
in 1913 and Gifford in 1920. 

White Count Simultaneously with Red Count. The attempt to 
perform both counts in the red pipet was made by Toison in 1885, 
Zappert in 1892, Tiirk in 1912, Zapf in 1913 and Lenzmann in 1913. 
The latter pointed out that “The attempt to differentiate the white 
blood cells in the counting chamber, and in this way to make an 
exact count of the different forms . . . failed always, owing 
to the difficulty of staining the white blood cells differentially and 
simultaneously rendering the red blood cells invisible” Zapf had 
tried to stain the whites and afterward to destroy the reds. Lenz- 
mann experimented with a reagent to be used with the differential 
stain to harden the white cells, after which he destroyed the reds 
with acetic acid. His choice ended with 0.3 per cent corrosive 
sublimate and 5 per cent formalin in water. 

Platelet Count. ‘This subject is of interest mainly to special 
workers, involves little apparatus notably different from that 
already covered, and has been recently reviewed both as to methods 
and results by Zeller in 1919, Degwitz in 1920, Gram in 1920 and 
Thomsen in 1920. 

Cell Distribution on Counting Fields. ed Cells. Inthe examina- 
tion of this important topic we may refer to Malassez in 1880, 
Reinert in 1891, Briinings in 1903, Student in 1907 and Biirker in 
1904, 1907 and 1913. The latter found by his own counts “Colossal 
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errors . . . through the unequal distribution of cells on the 
bottom of the counting chamber,” and also found these errors easy 
to avoid by laying on the cover glass first and afterward inserting 
the drop of blood by capillary attraction. Later the subject was 
touched on further by Roerdansz and Jérgensen in 1914. 

White Cells. The distribution of the leukocytes in the counting 
chamber is a matter of significance, though less so than with the 
red cells, owing to the smaller number of them; their distribution in 
the stained smear is of more import. Zollikofer in 1900 noticed the 
tendency of certain kinds of white cells to be collected in the thicker 
parts of the smear, namely, at the two sides and at the end of the 
slide, and also the further inequality due to the destruction of cells 
in the thinner part of the spread. Tiirk in 1902 and Zapf in 1913 
described the inequalities somewhat differently. Schilling in 1913 
suggested that these two tendencies be counteracted by counting 
in a “meandering line,” zigzagging to and fro from edge to center, 
in a manner resembling crenelated battlements or a mattress suture. 
Nieuwenhuijse in 1914 discussed this suggestion. Johns in 1914 
also has something to say about the distribution of leukocytes. 
Obviously consideration must be given to the way in which the smear 
was made, whether with cover-slips (Ehrlich), slides (Jansco-Rosen- 
berger) or “thick drop”? (Ross and Thomson). The cover glass 
method has been most recently urged by Meulengracht in 1920, as 
yielding an evener distribution of leucocytes. 

Mechanical Stage. Accessory stages to permit moving the count- 
ing slide evenly and systematically past the nosepiece have been 
reported by Welcker in 1853, Hayem in 1889, Canon in 1892, Klein 
in 1893, Friedlaender in 1897, Bezancon and Labbe in 1904, Detto 
in 1906, Sahli in 1909 and Geissler in 1911. Today the perfected 
movable stage may be obtained from the various manufacturers 
under their names, not those of the inventors. 

Counting Diaphragm. J|)iaphragms to set limits, fixed or adjust- 
able, to the counting field have been recommended by Cramer in 
1855 (perforated piece of tinfoil lying on the slide; contrast this with 
later diaphragms inserted in the eyepiece), Koch in 1878, Alferow 
in 1884 (metal or paper), Ehrlich in 1898 (Blenden-ocular, a Huy- 
ghenian eyepiece with a square stop which is capable of being varied 
in size by means of an external knob), Einhorn and Laporte in 1902 
(metal with a square hole subdivided by two crossed threads), 
Biirker in 1905, Larrabee in 1906 (simple but practical, cardboard 
with a hole cut out), Samut in 1909 (the aperture cut to coincide 
with the “four squares of the central platform of the counting 
chamber”), von Griitzner in 1912 (three square openings lying in 
one radius of the eyepiece, which is meant to be rotated to cover 
the field), Sheaff in 1912 (piece of end of a sside cut off, a small 
square ruled in its center to afford a sufficiently restricted field for 
counting leukemic bloods, and this glass diaphragm placed in ocular), 
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Metz in 1914 (a small square in center, subdivided by crossed lines, 
much like the device of Einhorn and Laporte), Schirokauer in 1914 
(used the so-called Thoma-Metz counting ocular just described), 
Van Walsem in 1915 (tin square cut to correspond to the medium- 
size square of the Thoma ruling, 7. e., one of the sixteen squares 
separated by the double lines). 

Dark Field. The proper illumination of the counting chamber 
is important, owing to the fact that the cells are in most cases 
unstained. The dark field has been discussed by Raehlmann in 
1905, Neumann in 1907 and 1908, Posner in 1908, Dietrich in 1908, 
Wiener in 1908, Leva in 1909, Biirker in 1913. The last named has 
emphasized the value of Abbe’s substage condenser and diaphragm 
in accentuating the colorless ruling of the chamber. 

Binocular Microscope. ‘This instrument is beginning to be seen in 
medical laboratories. Its most striking advantage seems to be the 
greater comfort of using botheyes. Its history and characteristics 
have been extensively discussed by von Rohr in 1920. 

Theoretical Mathematics. The higher mathematical side of cell 
counting has been taken up by Abbe in 1879, Lyon and Thoma 
in 1881, Lyon in 1881, Gram in 1884, Reinert in 1891, Miescher in 
1893, Liebreich in 1905, Zuntz in 1905, Student in 1907, Biirker in 
1912, Ellermann in 1913, Aebly in 1919, Alder in 1919, Rohrer 
in 1919 and Kilgore in 1920. Under this heading are considered both 
the empirical error in the handling and observation on the part of 
the worker and also the so-called probable error in any given series 
of observations. 

The empirical error should be no larger than 4 per cent; that is, 
according to Emerson’s simple rule, a student should begin by count- 
ing blood from the same normal person daily at the same hour until 
successive results differ by less than 200,000. Experienced men 
report better figures: Cramer in 1855 claimed 1.6 per cent, Abbe in 
1879 felt that 3 per cent was assured if one counted 5000 cells, 
Reinert in 1891 got 4.6 per cent, Tiirk in 1902 got 3 per cent, 
Biirker in 1912 got 1.8 per cent and Ellermann in 1913 got 3 per 
cent. A different “error”’ is attained in part, owing to usage of the 
word by different men for a different mathematical constant. For 
example, two counts satisfying Emerson’s rule would be 5,000,000 
and 5,200,000. The second varies from the first by 2 in 50, giving 
a 4 per cent error; or under another interpretation one might say 
-ach count varies from their mean, which is 5,100,000, by 1 in 50 or 
2 per cent. Any of these results is obviously excellent compared 
with the 5 to 10 per cent error put up with, according to Rohrer in 
1919, in most clinical methods. 

In practice the most important use of the mathematical calcula- 
tion of the probable error is to decide whether a variation in two 
consecutive counts is truly significant or whether it must be dis- 
carded as falling within the limits of the known likelihood of varia- 
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tion: three times the “probable error.” For the actual method of 
calculation, reference must be made to one of the articles cited or 
to a modern text-book such as Yule’s Statistics. 

Diluting Solutions. ‘This subject is so large that the following 
list, unlike the rest ! have compiled, makes no attempt to be com- 
plete. Of the many writers included in the bibliography mention 
may be made of: Hayem in 1875, Gowers in 1877, Toison in 1885, 
Mayet in 1887 (eosin for staining reds brilliantly; osmic acid), Muir 
in 1891, Zollikofer in 1900, Simon and Spilmann in 1904 (further 
study in eosin for red cells), Riebes in 1905, Rous in 1907, Dunger 
in 1910, Pitfield in 1911, Hill in 1912, Gelbart in 1912, Zapf in 1913, 
Callison in 1914, Jérgensen in 1914, Van Walsem in 1915, Diner 
in 1917 and McJunkin and Charlton in 1918 (new stain for differ- 
ential count). 

The consensus of opinion favors Hayem’s solution for red cell 
counting, e. g., Biirker in 1905 and 1911, Sternberg in 1905, Boston 
in 1905, von Domarus in 1912, Tiirk in 1912, Champy in 1913, 
Morris in 1913, Sahli in 1914, Williams in 1915, Webster in 1916, 
Wood in 1917, McJunkin in 1919 and Naegeli in 1919. In the 
community where I live Gower’s fluid is the one generally used, 
apparently owing to the influence of Cabot’s monograph in 1904. 
Toison’s solution is recommended by Greene in 1917 and Simon in 
1918. 

For white cells the favorite remains the simplest—acetic acid, 
0.5 per cent. 

I should like to express my obligation to Dr. John W. Farlow, 
the librarian, and to Miss Marguerite E. Campbell, both of the 
Boston Medical Library, for invaluable help in tracing references. 
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1665 

Hooke, R.: Micrographia, London, 1665, Observation 9: Of Fantastical Colours, 
pp. 48-68. 

1704 

Newton, I.: Opticks, London, 1704, Advertisement 1, p. 3; and Observation 2: 
Rings of Colours, p. 121. 

1802 

Young, T.: On the Theory of Lights and Colours, Bakerian Lecture, Philosophical 
Transactions, London, 1802, p. 12. 

1853 

Welcker, H.: J. G. Dingler’s Polytechnisches Journal, 1853, 130, 267, Table 4, 
Figs. 21 and 22. 

1855 

Cramer, A.: Nederlandsch Lancet, 1854-1855, Ser. 3, 4, 453-478, with plates: 
also inadequately summarized in five lines in Jahresbericht d. ges. Med., 1855, 1, 34, 
and in Schmidt's Jahrbiicher d. in- und ausliind. ges. Med., 1855, 95, 14. 

1865 
Mantegazza, : Del globulimet 0, Milano, 1865; reviewed by Malassez, L.: 
De la numération des globules rouges du sang, Paris, 1873, p. 10. 
1867 
Potain, : cf. Malassez 1872 and 1873. 
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Malassez, L.: Comptes rendus et mémoires de la Soc. de Biol., 19 Oct. 1872, 5° 
Serie, 4, (24), 213; and 23 Nov. 1872, 8. 5, vol. 4, p. 236. 
1876 
Keyes, E. L.: Am. Jour. Mep. Sc., Jan, 1876, 71, 17. 
1878 

Koch, R.: Deutsche med. Wochenschr., 26 Oct. 1878, 4, 531; also in Gesammelte 
Werke, Leipzig, 1912, 1, 80. 

1879 

Henry, F. P., and Nancrede, C. B.: Boston Med. and Surg. J., April, 10, 1879, 
100, 489. 

Thoma, R.: cf. Abbe, E.: Sitzungsberichte der Jenaischen Gesellschaft fiir 
Medicin und Naturwissenschaft fir das Jahr 1878, Sitzung am 29. November; Jena 
1879; also in Jenaische Zeitschrift fir Naturwissenschaft, 1879, 12, (N. F. 5), Supple- 
ment-Heft, xeviii. 

1881 

Hagedorn, : Verhandl. d. deutsch. Gesellsch. f. Chir., Berlin, 9 Apr. 1881, 10, 

pt. 2, 55; also Arch. f. klin. Chir., 1881, 26, 783. 
1882 

Hagedorn, : Verhandl. d. deutsch. Gesellsch. f. Chir., 3 June 1882, 11, pt. 2, 

172; also in Arch. f. klin. Chir., 1882, 28, 522. 
1884 

Einhorn, M.: Inaugural-Dissertation, Berlin, 21 Mch. 1884. 

Gilbert, A., and Lyon, G.: Archives générales de médecine, Nov. 1884, vii® S., 14, 
583, and Dec. 1884, vii® S., 14, 713. 

1885 
Hagedorn, : Medical News, Mch. 14, 1885, 46, 305. 
Geppert, : Gasanalyse, Berlin, 1885, p. 13. 

1887 

Mayet, : Comptes rendus Acad. des Sciences de Paris, 14 Nov. 1887, 

and Lyon médical, 27 Nov. 1887, 56, 407. 

1890 

Koch, R.: Deutsch. med. Woch., 13 Nov. 1890, 16, 1029. 
1891 

Gabritschewsky, G.: Centralbl. f. Bakt., 5 Sep. 1881, Abt. I., Orig. 10, 249. 

Daland, J.: Fortschritte der Med., 15 Oct. 1891, 9, 823; and 1 Nov. 1891, 9, 867 
1892 

Gaertner, G.: Allg. Wiener mediz. Zeitg., 8 Nov. 1892, 37, 513. 

Bethe, M.: Morphologischen Arbeiten, ed. by Schwalbe, G., Jena, 1892,1, 207. 
1893 

Luzet, C.: in G. M. Debove and C. Achard’s Manuel de médecine, Paris, 1893, 
2, 467. 

1894 

Gryns, : Zittingsversl. d. Kononkl. Akad. v. Wetensch., Amsterdam, 24 Feb. 
1894, cit. by Hamburger, H. J.: Osmotischer Druck, Wiesbaden, 1902, 1, 443. 

Eijkman,C.: Jaarversl. v. h. laborat. v. pathol. Anat. en Bacteriol. te Weltevreden 
1894; cit. by Hamburger. 

1895 
Timofejewsky, D. J.: Centralblatt fiir allgem. Pathol., 23 Feb. 1895, 6, 108. 
Voit, F.: Zeitschrift fir Biologie, 1895, 31, (N. F. 13), 179. 

1896 

Kijkman, C.: Arch. f. path. Anat., 9 Mch. 1896, 143, 450. 

Oliver, G.: Lancet, June 20, 1896, 1, 1703. 

Beck, G.: Aerztliche Technik (Beilage zur Zeitschr. f. Krankenpflege), July 1896, 
18, 100. 

Weiss, J.: Hiamatologische Untersuchungen, Wien, 1896. 

1897 

Wright, A. E.: British Med. Jour., May 15, 1897, 1, 1214. 

Durham, H. E.: Edinburgh Med. Jour., 1897, (44), N.S. 2, 351. 

Levy, J.: Aerztliche Polytechnik (Beilage zur Zeitschr. f. Krankenpflege), 1897, 
19, 149. 

1898 

Schifer, E. A.: Text Book of Physiology, Edinburgh and London, 1898, 1, 149. 
1899 

Kronig, G.: Verhandl. des Congr. f. inn. Med., 11-14 April 1899, 17, 569. 
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tion: three times the “probable error.” For the actual method of 
calculation, reference must be made to one of the articles cited or 
to a modern text-book such as Yule’s Statistics. 

Diluting Solutions. ‘This subject is so large that the following 
list, unlike the rest I have compiled, makes no attempt to be com- 
plete. Of the many writers included in the bibliography mention 
may be made of: Hayem in 1875, Gowers in 1877, Toison in 1885, 
Mayet in 1887 (eosin for staining reds brilliantly; osmic acid), Muir 
in 1891, Zollikofer in 1900, Simon and Spilmann in 1904 (further 
study in eosin for red cells), Riebes in 1905, Rous in 1907, Dunger 
in 1910, Pitfield in 1911, Hill in 1912, Gelbart in 1912, Zapf in 1913, 
Callison in 1914, Jérgensen in 1914, Van Walsem in 1915, Diner 
in 1917 and McJunkin and Charlton in 1918 (new stain for differ- 
ential count). 

The consensus of opinion favors Hayem’s solution for red cell 
counting, e. g., Biirker in 1905 and 1911, Sternberg in 1905, Boston 
in 1905, von Domarus in 1912, Tiirk in 1912, Champy in 1913, 
Morris in 1913, Sahli in 1914, Williams in 1915, Webster in 1916, 
Wood in 1917, McJunkin in 1919 and Naegeli in 1919. In the 
community where I live Gower’s fluid is the one generally used, 
apparently owing to the influence of Cabot’s monograph in 1904. 
Toison’s solution is recommended by Greene in 1917 and Simon in 
1918. 

For white cells the favorite remains the simplest—acetic acid, 
0.5 per cent. 

I should like to express my obligation to Dr. John W. Farlow, 
the librarian, and to Miss Marguerite E. Campbell, both of the 
Boston Medical Library, for invaluable help in tracing references. 
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MALIGNANT TRICUSPID ENDOCARDITIS: WITH A REPORT 
OF FIVE CASES. 


By A. V. St. Georae, M.D., 
ASSISTANT DIRECTOR OF LABORATORIES, BELLEVUE AND ALLIED HOSPITALS, 


NEW YORK. 


(From the Department of Pathology, Bellevue and Allied Hospitals, Dr. Douglas 
Symmers, Director.) 


RiGHT-SIDED endocarditis (fetal endocarditis) is familiar to all. 
Vegetations on the tricuspid or pulmonary valves in association 
with similar lesions on the valves of the left side of the heart are 
not rare, as autopsy statistics certify. But primary acute endo- 
carditis confined to one or another of the valves of the right heart 
is infrequent. 

Osler, in his Gulstonian Lectures, analyzed 209 cases of endo- 
carditis and found the right heart alone involved nine times only. 
He mentions it as a rare finding and still more rarely diagnosed. 
Among 21,000 autopsies at Guy’s Hospital, endocarditis confined 
to the tricuspid valve was encountered twelve times. At Bellevue 
Hospital among a series of 6800 autopsies primary tricuspid endo- 
carditis was met with four times. 

References to the lesion in text-books of medicine and even in 
monographs are scant indeed. Mackenzie dismisses it by simply 
mentioning its rarity. Herz does likewise. Hirschfelder calls atten- 
tion to the rarity of organic tricuspid insufficiency in contrast to 
the frequent finding of relative insufficiency. The latter, he asserts, 
is probably present in every dying or failing heart. He calls atten- 
tion to the fact that primary tricuspid endocarditis is usually a 
malignant endocarditis, a statement which is confirmed by other 
statistics. An unfavorable prognosis, therefore, usually follows its 
diagnosis. According to Broadbent the relative tricuspid insuffi- 
ciency is usually not accompanied by a murmur unless the insuffi- 
ciency is extremely marked. Striimpell refers to the lesion as follows: 
“Endocarditis on the tricuspid valve is seldom seen except as a 
secondary affection in old cases of heart disease. In a case of acute 
ulceration in a grown man seen by us the process was confined 
exclusively to the tricuspid valve and there were very many embolic 
abscesses in the lungs. This may be considered a great rarity.” 

The diagnostic problem which the condition presents is not 
without interest. Its rarity and obscure symptomatology on the 
one hand and the differentiation from the often present relative 
tricuspid insufficiency on the other make diagnosis oftentimes 
impossible. It is the intention of this paper to consider certain 
points in the diagnosis of this lesion. A more extended discussion 
on the diagnostic problem of tricuspid insufficiency is given in Young 
and Cotter’s paper. 
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The percussion of the right heart and auscultatory symptoms of 
the tricuspid area do not aid us, chiefly because of the signs given 
by mitral disease and relative tricuspid insufficiency. However, the 
associated phenomena in other structures are of sufficient impor- 
tance, at least to the extent that if found we shall be placed on 
our guard and suggest the possibility of this lesion. Of these the 
jugular pulse is most often present; less frequently a liver pulse, 
though in Young and Cotter’s paper the order was reversed. But 
to distinguish between a jugular pulse of organic origin and one due 
to relative tricuspid insufficiency is impossible except occasionally 
during therapy. Relative tricuspid insufficiency is due to poorly 
contracting heart muscle. If upon the administration of digitalis 
the heart muscle improves the physical signs of relative tricuspid 
insufficiency (loss of pulsations, loss of congestion, loss of murmurs 
and diminution in area of cardiac dulness) become less marked or 
disappear entirely. The danger of mistaking such improvement for 
healed valve disease must not be overlooked. The reverse obtains 
in organic disease. With improvement in the muscular contractions 
the physical signs become more marked (due to a larger volume of 
blood being thrown back). The jugular pulse, due to tricuspid 
insufficiency, is a systolic pulse, and while not absolutely diagnostic 
is usually present only in tricuspid incompetency. Like all venous 
pulses it is produced by a slowly distending vessel. During the 
systole of the right auricle when the latter is emptying, systolic 
emptying of the jugular does not occur because of the back flow of 
the blood, and hence the vein remains distended in systole, in 
contradistinction to the normal jugular pulse and that due to 
congestion, as in mitral disease, for example, in which circum- 
stance the jugular vein does empty itself, producing a negative 
pulse during systole. The sign, therefore, in tricuspid insufficiency 
either relative or organic—is a jugular systolic (positive) pulse. 

The hepatic venous pulse must not be confounded with aortic 
impulse transmitted to the liver. The latter is a short, very quickly 
appearing and disappearing impulse. The venous pulse in the liver 
is slow, markedly retarded and always in two phases, the time 
relationship being presystolic-systolic. It can usually be felt best 
when the abdominal muscles are relaxed and deep palpation is 
possible. 

Manges described an interesting case of double mitral disease 
accompanied by tricuspid regurgitation, in which both the liver 
and the spleen pulsated. He could not account for the mechanism 
producing this phenomenon. 

Lung infarction, with or without abscess formation, is almost 
constantly present and generally leads to a diagnosis of broncho- 
pneumonia. 

Long-continued physical signs in the lung which are evanescent 
or rapidly changing, together with the heart signs and associated 
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jugular and hepatic pulse, should make us fairly certain of tricuspid 
endocarditis. 

The following five cases of primary acute tricuspid endocarditis 
presented several interesting points clinically and at autopsy. The 
first four cases represent the Bellevue Hospital series; the fifth 
case was encountered among 429 autopsies in the American Army. 


Case I.—F. W., aged thirty-six years, admitted to Bellevue 
Hospital complaining of chills and fever for three weeks previous. 
On admission the temperature was 104° F., respiration 28, pulse 120. 
There was dulness and diminished breathing at the right base 
posteriorly. ‘Tentative diagnosis: Pneumonia. The patient 
remained in the hospital for twenty-five days, during which time 
he ran a septic temperature, with rapid breathing and pulse aver- 
aging 120. The sputum was at times profuse and blood-tinged. 
Physical signs of the heart showed a systolic murmur about 2.5 cm. 
to the right of the apex, which was in the fifth space. No venous 
or hepatic pulsations noted. 

At autopsy each pleural cavity contained about 400 c.c. of sero- 
fibrinous fluid. The pleural surfaces of both lungs were covered 
with a fine fibrin deposit, underneath which there were many large 
and small petechie. The left lung on section presented a glazed 
surface in the upper lobe, with slight increase in fibrous tissue. 
At the apex there were several calcareous tubercles. The lower 
lobe presented a dark reddish surface from which considerable 
blood exuded. The right lung presented a similar picture to the 
left except that there was a large wedge-shaped, dark reddish, 
sharply circumscribed area in the lower lobe. The bronchi on 
both sides were congested and contained about 30 c.c. of blood- 
stained serum. 

The heart was of normal size and its surface showed a few 
petechie. The tricuspid ring admitted four fingers. The middle 
leaflet of the valve was the location of a large, cauliflower-like 
vegetation which extended down the chord tendinee to the 
papillary muscles. The remaining valve segment showed old thick- 
enings and scarrings. ‘The remaining valves of the heart were 
entirely normal. The foramen ovale was patent, the right ventric- 
ular cavity somewhat dilated and the heart muscle pale brown in 
color. The coronary vessels are normal. The aorta showed a few 
small atheromata at its commencement. 

The surface of the liver was smooth. On section it showed marked 
fatty infiltration. 

The spleen was large, soft and grumous in appearance. 

The remaining organs showed no changes worthy of note. 

Anatomical diagnosis: Acute tricuspid endocarditis; patent fora- 
men ovale; double serofibrinous pleurisy; hemorrhagic infarction 
of right lung; purulent bronchitis; healed apical tuberculosis; fatty 
infiltration of liver; acute splenic tumor; septicemia. 
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Case II.—S. F., aged twelve years, admitted to Bellevue Hospital 
January 28, 1906, died February 12, 1906. Patient had had high 
fever and was delirious for one week previous to admission. General 
examination on admission showed a poorly nourished body; the skin 
and mucous membranes were pale; a few petechize were seen in 
the conjunctive and over the chest. The temperature was 104.2° F., 
respiration 36, pulse 124. Scattered bronchial breathing was noted 
over both lungs. ‘This continued with occasional areas of dulness to 
flatness until death. The heart was slightly enlarged to the left by 
percussion and a loud, blowing systolic murmur was heard at the apex. 
Distinct pulsation was noted in both jugulars. There was little 
orno sputum. The temperature remained high, the pulse continued 
rapid and respirations became more labored. The patient developed 
a swelling over the right shoulder and right hip-joint, which was 
painful and tender, but showed no pus on aspiration. Blood culture 
showed the Staphylococcus pyogenes aureus. The white blood count 
was 18,200; polymorphonuclears 86 per cent.; the urine was full 
of albumin and casts. Diagnosis: Malignant endocarditis-septicemia. 

At autopsy the pericardium was covered with a thick, shaggy 
film and contained about 100 c.c. of thin, purulent fluid. The heart 
was somewhat large and the muscle was pale and flabby. ‘The 
endocardium was smooth. The right leaf of the tricuspid valve 
showed an area of thickening about 5 mm. in diameter, beneath 
which the valve was adherent to the right ventricle. Along the 
margin of this leaf there were many small verrucous vegetations 
and one large pendulous, reddish-gray, thrombotic mass which 
projected into the ventricular cavity. ‘The remaining leaves of this 
valve were normal. ‘The remaining heart valves were normal. 
The coronaries showed no lesions. The aorta was normal. 

The lungs on the surface showed a number of sharply circum- 
scribed, depressed and purplish areas which, on section, corresponded 
to hemorrhagic infarcts. In the center of several of these there were 
one or more minute yellowish foci. The parenchyma of the lung 
in the lower lobes showed considerable congestion and edema. 
The bronchi were slightly injected. 

The spleen was markedly enlarged. On section it was dull 
reddish in color and fleshy in appearance. 

Both kidneys on section showed numerous miliary abscesses on 
the cortex and in the substance, each surrounded by a prominent 
hemorrhagic zone. 

The right tonsil on section showed a yellowish, purulent focus 
about 5 to 10 mm. in diameter. 

Anatomical diagnosis: Purulent pericarditis; acute tricuspid endo- 
carditis; miliary abscesses of lungs and kidneys; hemorrhagic infare- 
tion of lung. 

Bacteriology: Staphylococcus pyogenes aureus obtained from 
the spleen. 
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Case III.—E. M., white, aged sixty-eight years, was admitted 
to Bellevue Hospital on July 14, 1910, with a history of swelling 
of the abdomen and extremities, chills and fever of several weeks’ 
duration. Examination revealed an elderly, emaciated female, 
with moderate edema of the lower extremities. The heart was 
not enlarged by percussion, the sounds being faint but clear. The 
lungs showed bronchovesicular breathing in both upper lobes, with 
many fine rales scattered through both organs. The temperature 
was 102° F., pulse 120, respiration 24. The abdomen was promi- 
nent and there was an umbilical hernia which was ulcerated and 
through which a hard mass could be felt. There was no tenderness 
or rigidity. The abdomen was flaccid; no fluid was found. During 
her stay in the hospital the patient became progressively worse, 
the signs in the lungs spread, the heart became irregular and a 
systolic murmur developed over the tricuspid area. Urine: Acid; 
sp. g., 1.012; trace of albumin and granular casts. Patient died 
on July 30, 1910. Diagnosis: Ovarian tumor; nephritis; pneumonia. 

Autopsy. The body was that of a very much emaciated white 
female. The skin was pale and there was no edema of the subcu- 
taneous tissues. There was a large umbilical hernia, the mass 
protruding for a distance of from 8 to 10 cm., the apex being 
ulcerated and exuding fluid on pressure. The abdominal wall was 
considerably thickened by dense connective tissue to which a large 
tumor mass was adherent, occupying the entire anterior and lateral 
portions of the abdominal cavity. On dissection this mass was found 
to be a large multilocular cystadenoma attached to the right broad 
ligament. A diffuse serofibrinous exudate was present. 

Both lungs showed cicatrices and areas of interstitial pneumonia 
at their apices. The left lower lobe was reddish in color, firm and 
smooth on section. The branches of the pulmonary artery of the 
left lung were the seat of reddish, soft thrombi which were firmly 
adherent in places. The right lung was likewise the seat of thrombi 
and small areas of lobular pneumonia. The bronchi were extremely 
congested and partially filled with mucopurulent exudate. The 
longitudinal striations were prominent. The upper lobes were 
pale and inelastic, the lower lobes dark, congested and edematous. 

The pericardial sac contained about 100 c.c. of clear fluid. 
The heart was small and the vessels tortuous. The tricuspid valve 
showed a vegetative growth about 8 mm. in length, with small 
ulcerative areas surrounding it. The remaining heart valves were 
normal. The heart muscle was pale and very flabby, with some 
prominent whitish delineations. 

The kidneys were small and contracted, the cortex normal, 
pyramids indistinct and the surface granular. 

The remainder of the autopsy was irrelevant. 

Anatomical diagnosis: Multilocular cystadenoma of the right 
ovary; acute tricuspid endocarditis; chronic interstitial pneumo- 
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nitis; lobular pneumonia; emphysema; chronic bronchitis; chronic 
interstitial nephritis. 


Case IV.—W. 5S., aged fifty years, laborer, was admitted to 
Bellevue Hospital on October 14, 1914. The wife of the patient 
stated that he had caught cold five days previous to admission and 
that fever and cough steadily increased. Physical examination 
revealed a moderately developed and poorly nourished adult male, 
acutely ill. The right eye was entirely destroyed; the left pupil 
was regular and reacted to light and accommodation; no ptosis. 
The pulse was regular and of good force and volume. The vessel 
walls felt thickened and tortuous. Blood-pressure, 135. The apex- 
beat was heard in the sixth left interspace, four inches from the 
midsternal line. Pulsation was also felt in the fifth space in palpable 
thrills. The heart sounds were clear and of fair muscular quality; 
no murmurs heard; pulmonic second sound accentuated; right 
border of heart not obtained. Respirations were labored and expan- 
sion of the right chest diminished. In the left chest the percussion 
note was resonant. The breath sounds were bronchovesicular. 
Numerous coarse bubbling rales were heard laterally and over the 
lower lobe, chiefly at the base. Fremitus was increased at about 
the angle of the capsula. Right chest: Down to the sixth rib there 
was flatness; bronchial breathing with increased fremitus; many 
fine and coarse rales were present. Below this the note was resonant 
and the breath sounds bronchovesicular. Posteriorly, from apex 
to base, there was flatness, increased fremitus and bronchial breath- 
ing, with many fine and coarse rales. No pleural friction heard. 

The abdomen was markedly distended and tympanitic; there 
were no palpable masses and no rigidity or tenderness. The liver 
was palpable two fingers’ breadth below the free border of the ribs 
in the nipple line. 

The patient perspired freely. There was a scar on the left side 
of the face and scalp and numerous petechie over the body. There 
was no edema or swelling. The face, ears and extremities had a 
cyanotic tinge. 

Bones and Muscles. Limitation of extension at both elbows; 
slight irregularity in bone at right ankle. 

Head. Rachitic; furrow between frontal bases. 

Promsional Diagnosis. Lobar pneumonia (right). 

On October 15 the patient was considerably worse. Cyanosis 
and dyspneic respirations more marked; perspiration very profuse. 
Died at 4.40 p.m. on October 15, 1914. 

Urine. Acid reaction; albumin; granular casts; sp. g., 1.018. 

Temperature, 102.8° F. on admission; remained at 102° until 
death. Respiration, 36 to 48. Pulse, 120 to 144. 

Blood culture was positive for pneumococcus. Wassermann 
reaction four plus. 

Autopsy. The body was that of an elderly white male, 160 cm. 
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in length, of fair nutrition and well-developed musculature. The 
right eye was absent. There were numbers of petechiz distributed 
over the body. 

The lungs were firmly adherent by dense fibrous adhesions. The 
right lung was the seat of a massive pneumonia—the upper por- 
tion in the stage of gray hepatization, the lower in the red hepa- 
tized stage. The left lung was very edematous and showed a small 
area of consolidation (about 4 cm. in diameter), which was some- 
what soft and necrotic. The bronchi were intensely congested. 

The heart was large. The right auricle was markedly distended 
by a blood-clot. The tricuspid valve was considerably thickened 
and showed a few minute verrucous vegetations on its auricular 
surface, averaging about 1 mm. in diameter. The pectinate muscles 
in the right ventricle were prominent and the papillary muscles 
were hypertrophied. The wall of the right ventricle was about 
5 mm. in width. The remaining valves were normal, as were also 
the coronaries and aorta. The left ventricle was hypertrophied. 

The spleen was small, friable and grayish-red in color. The 
kidneys were grayish red in color, the cortex swollen and the 
markings indistinct. 

Anatomical diagnosis: Lobar pneumonia (right); bronchopneu- 
monia (left); pulmonary edema; acute bronchitis; acute tricuspid 
endocarditis; chronic valvulitis (tricuspid); chronic adhesive pleu- 
ritis; septicemia. 


This case in all probability represents vegetations developing 
on a weakened valve, the seat of a former rheumatic process. 


Case V.—O. C., male, mulatto, aged twenty-five years, was 
admitted to Bellevue Hospital on November 28, 1918, complaining 
of fever and pains in the chest. His temperature was 104°, pulse 
120, respiration 30. There was scattered dulness and bronchial 
breathing over the right lower and middle lobes and over the left 
lower lobe. A diagnosis of bilateral lobar pneumonia was made. 
The patient stated that he had had a “cold” for two weeks previous 
to admission, with chills and fever, and had suffered from rheuma- 
tism and tonsillitis frequently for six or seven years past. 

The signs in the chest continued until December 10, when they 
became less marked, though an area of bronchial breathing was 
noted in the right axilla. During this time the patient expectorated 
profusely, at first blood-tinged, later purulent. Toward the middle 
of the month the chest was almost clear, but on December 30 there 
were small areas of dulness and bronchial breathing throughout 
both lungs. The heart was negative. These signs continued, with 
varying intensity, until January 28, when 300 c.c. of thin, yellowish, 
purulent fluid were aspirated from the right chest. On February 1 
the patient was operated on for empyema. He did not improve 
after the operation and died on February 4. 

During the entire illness the patient had a typically septic tem- 
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perature, ranging from 100° to 105.4° F. His pulse was rapid, 
averaging 120 to 130; respirations were likewise always rapid. 
He was very restless, often irritable, and lost a good deal of weight. 
His sputum was profuse and frequent attacks of coughing annoyed 
him very much. He was delirious at times. Of the laboratory 
examinations, unfortunately, it was possible to find only a urine 
report which showed albumin, casts, pus and epithelium. No 
blood cultures were taken, neither was the empyema fluid cultured. 
The clinical diagnosis was lobular pneumonia and empyema. 

Autopsy. The body was that of a slender adult mulatto, 179.5 
cm. in length, poorly nourished. The external configuration and 
development of the body and its appendages were normal. Rigor 
mortis was marked. There was an incised wound 1.5 cm. long in 
the right posterior axillary line, in the seventh interspace and a larger 
but similar wound in the tenth interspace in the back. The dis- 
tribution of hair was abundant, coarse, black, short and kinky. 
here were a few superficial scars over both tibize. The conjunctive 
were pale; the sclerz clear; the pupils equal, regular and contracted; 
no petechiz. The ears and nose externally were normal. The lips 
were excoriated, the teeth in fair condition, the tongue dry, fur- 
rowed and covered with a brownish coating on the surface. There 
were old operative scars over both inguinal regions. 

The thymus was replaced by fat. The ribs were normal. Many 
firm and several loose fibrous adhesions on the right side formed 
numerous encapsulated sacs which contained yellowish purulent 
fluid. In the left chest there were about 200 c.c. of cloudy fluid 
which contained fibrin flakes. A few easily destroyed adhesions 
were present at the apex, but the base was firmly adherent to the 
diaphragm. 

The precordial area measured 12 cm. across. The pericardial 
sac contained 5 to 10 c.c. of clear, straw-colored fluid. The heart 
was large, especially the right side, weighing about 450 gm. A few 
petechiz were present in the posterior epicardium. The muscle 
was soft and flabby and pale, yellowish brown in color, measuring 
18 mm. in width at the base of the right ventricle. The tricuspid 
valve was covered almost everywhere by numerous verrucous vege- 
tations, especially on the posterior cusp where the vegetations 
had pyramided with its apex directed downward, hanging free in 
the cavity of the ventricle. There were a few minute verruce on 
several of the chord tendinee. Ihe remaining valves were per- 
fectly normal. The fossa ovalis was without a foramen. The coro- 
nary vessels were not opened but their commencement was normal. 

The left lung was covered with a thin purulent fibrin, and there 
were many subpleural hemorrhages. The organ was rather firmly 
adherent at the base. The right lung was covered with a shaggy 
fibrinous exudate. On section both lungs presented an irregularly 
firm, reddish-gray, mottled surface, exuding frothy fluid in many 
places. In about a dozen places in each lung there were firm, sharply 
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circumscribed, dark hemorrhagic areas, many of them pyramidal 
in shape and varying in size from 1 or 2 cm. to 4 or 5em. At the 
base of the right lung posteriorly and near the surface there was 
an area about 3 cm. in diameter, soft and necrotic, presenting 
multiple miliary abscesses which contained yellowish purulent fluid. 
The bronchi were intensely congested. The lymph nodes were 
anthracotic, large and succulent. 

The spleen was large, weighing 600 gm. It was soft and, on 
section, presented a dull red, fleshy and grumous surface in which 
the lymphoid structures were not recognizable. 

The right kidney on section presented near its lower pole an 
encapsulated area, about 2.5 cm. in diameter, containing some 
opalescent fluid. In the pelvis of this kidney there was a large 
irregular, tri-branched brownstone and several smaller stony 
granules. The pelvis and upper part of the right ureter were 
moderately injected. On both kidneys the capsule bulged but 
stripped off readily. The cortex was red and swollen, the pyramids 
prominently delineated. The ureter on the left side was normal. 

The remainder of the autopsy was irrelevant. 

Anatomical diagnosis: Acute tricuspid endocarditis; cardiac 
hypertrophy; fatty infiltration of myocardium; multiple pulmonary 
infarcts; lobular pneumonia; pulmonary edema and congestion; 
acute bronchitis; empyema; adhesive pleuritis (left base); hyper- 
plastic splenitis; renal calculus; pyonephrosis; acute parenchyma- 
tous degeneration of kidneys; septicemia; operative wounds of thorax. 

Bacteriology. Cultures were made from the heart valve and 
from a lung infarct, and both showed Streptococcus hemolyticus 
in pure culture. 

Summary. 1. Five cases of tricuspid endocarditis are herewith 
reported. 

2. The lesion is rare. 

3. Bacteriologically, the lesion is associated with different varie- 
ties of actively pathogenic microérganisms. 

4. Lung emboli or abscesses are practically invariably present. 

5. The prognosis is extremely unfavorable, the average duration 
of life from onset of symptoms being two to three months. 
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THE TREATMENT OF SYPHILIS. 


By H. S. Newcomer, M.D., 


PENNSYLVANIA HOSPITAL, PHILADELPHIA. 


In 1919 there was published an article by Newcomer, Richardson 
and Ashbrook! in which the present writer gave certain tables cover- 
ing the status of some patients in the salvarsan clinic of the Pennsy]- 
vania Hospital. ‘These patients were divided into what essentially 
were two groups: patients who had had considerable salvarsan and 
others who with less salvarsan had, however, started treatment in 
the primary or secondary stage. The net result of these tables was 
to leave the impression which the writer then expressed that the 
securing of a permanently negative Wassermann reaction was a 
relatively infrequent occurrence. Of 46 patients with 10 to 42 doses 
of salvarsan only one could be considered as permanently negative 
and he started treatment with a primary infection. Of 18 patients 
with primary and secondary lesions hardly a third were beginning 
to appear in a favorable light. 

It has been possible to follow for a further appreciable period the 
story of 30 of these patients. The tables as published in 1919 
ended August, 1918. The present study ends September, 1920. 
Table I contains in full an account of the salvarsan they have 
received and the Wassermann reactions which they have shown. 
Lateral dots in the column of each patient denote where the 
report ended as given in 1918. From this table the reader can judge 
for himself as to the results of the treatment. The table also gives 
a summary of the condition of these patients, a judgment as to their 
probable present sustained serologic reaction, the total salvarsan 
they have had and the number of weeks which they have been under 
treatment. As reported in 1918, 24, or 80 per cent of these patients, 
were still positive. They had been under treatment for an average 
of forty-two weeks (primary and secondary thirty-five weeks, 
tertiary forty-six weeks) and had received an average of 109 deci- 
grams of-salvarsan (primary and secondary 104, tertiary 112). 

During the subsequent period which is being reported these 
patients received 51 per cent more treatment (primary and second- 
ary 28 per cent, tertiary 72 per cent) over a period of time 139 per 
cent greater (primary and secondary 120 per cent, tertiary 150 
per cent) than the period first reported. Their Wassermann 
reactions have been followed for a somewhat longer time, 173 per 
cent. of the first period (primary and secondary 215 per cent, 
tertiary 146 per cent). Table II gives these data in another form. 

During this subsequent period of time the number of patients 
with apparently permanently negative Wassermann reactions has 
increased from 6 to 19 (primary and secondary 6 to 11, tertiary 0 to 


1 Am. Jour. Men. Sc., 1919, elviii, 141. 
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8) and of the tertiary patients four have become doubtfully nega- 
tive. Of the 30 patients 63 per cent have an established negative 
Wassermann (primary and secondary 85 per cent, tertiary 47 per 
cent), 13 per cent (primary and secondary 0, tertiary 23 per cent) 
are doubtfully negative and 27 per cent are still positive (primary 
and secondary 15 per cent, tertiary 30 per cent). 


TABLE II.—-SUMMARY OF TREATMENT. 


Primary and 

All patients. secondary. Tertiary. 
Average salvarsan, first period . . 109 112 
Average salvarsan, todate . . . 164 ‘ 193 
Average weeks, first period . : 42 i 46 
Average weeks, todate . . . . 99 117 

The figures give the average per patient of decigrams of salvarsan during the 
respective periods and the number of weeks during which it was administered. 


In this very decided change for the better the lapse of time seems 
to be a very important factor. The increase in time under observa- 
tion far overshadows the additional treatment received. 

But first one should compare the situation of these 30 patients 
with that of the patients reported by Anderson? in his Table II. 
We will omit from his table those patients who are among my 30 
(those marked with an asterisk). The remaining 28 patients form 
a group as to amount and length of treatment and care of observa- 
tion quite similar to the 30 patients of this paper. Of the 28 patients, 
10 are cases of primary and secondary syphilis. The 28 patients 
have been under treatment for an average of 109 weeks (primary 
and secondary 74, tertiary 129) receiving an average of 124 deci- 
grams of salvarsan (primary and secondary 120, tertiary 127). 
Probably 16 out of the 28 patients, or 57 per cent, have an estab- 
lished negative Wassermann (primary and secondary 40 per cent, 
tertiary 66 per cent). For the primary and secondary cases this is 
a relatively poor showing. It can perhaps be partly accounted for 
in that some late secondaries are included. For the tertiary cases the 
situation is relatively a little better than with the tertiary patients 
of Table I. If the 4 doubtful patients of Table I are negative then 
the two groups of tertiary patients are quite alike, one having had 
more treatment in less time. 

Broadly considered the present conditions of the two groups are 
really remarkably alike. If we combine them we get 23 patients 
with primary and secondary syphilis having had an average of 125 
decigrams of salvarsan over a period of seventy-five weeks with 
66 per cent having an established negative Wassermann. There 
are 35 cases of tertiary syphilis having had an average of 161 deci- 
grams of salvarsan over a period of one hundred and twenty-four 
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weeks with about 65 per cent having an established negative 
Wassermann. 

As Anderson® has pointed out, the patients of his Tables VI and 
VII make a very good therapeutic showing, but it is the experience 
of the clinic that patients under observation for such lengths of 
time not infrequently become positive again for a longer or shorter 
period. In addition they were somewhat peculiarly selected. The 
patients so far discussed were chosen from the records of the clinic 
because they had considerable salvarsan. After removing them 
the patients of Tables VI and VII were chosen as residual patients 
with clearly negative Wassermanns. ‘These latter patients there- 
fore of necessity have had less treatment than the patients already 
discussed. It is nevertheless striking that so many of them have had 
repeatedly negative Wassermann reactions. 

There are 28 patients in these two tables. They have had an 
average of 76 decigrams of salvarsan (secondary 74, tertiary 79) 
over a period of sixty-four weeks (secondary 46, tertiary 87). By 
referring to Table II it will be seen that this is somewhat less salvar- 
san than that received by the 30 patients of this table during the 
first period but the time is appreciably longer. 

It seems that the most striking information to be derived from a 
study of these statistics is that time plays a very important factor 
in the treatment of syphilis. The patients must have a certain 
amount of salvarsan, from 120 to 180 decigrams and its administra- 
tion in appropriate doses must be spread over a considerable period 
of time. That factor in treatment which varies with the stage of the 
disease is not so much the amount of salvarsan as the length of time 
over which it is to be administered. In primary and secondary 
syphilis the salvarsan should be administered within a period of 
about a year and results may be expected within the next half year. 
In tertiary syphilis the treatment is to be spread over a greater 
period of time, two to three years before results may be expected. 
These statements can only be considered as generalities. Individual 
patients vary greatly and furthermore no one would suppose that, 
having arrived at this point, the treatment should be stopped. 
Further treatment is advisable for all of these patients. How much 
and for how long future judgment must decide. 


3 Loe, cit, 
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A MEMORANDUM ON THE OCCUPATIONAL STUDY OF 
SYPHILIS, WITH SPECIAL REFERENCE TO FARMERS. 


By Joun H. Strokes, M.D., 


ASSOCIATE PROFESSOR OF DERMATOLOGY AND SYPHILOLOGY, THE MAYO FOUNDATION, 
UNIVERSITY OF MINNESOTA, 


AND 


HELEN E. BREHMER, 


STATISTICAL ASSISTANT IN SECTION ON DERMATOLOGY AND SYPHILOLOGY, MAYO CLINIC, 
ROCHESTER, MINNESOTA. 


From the Section on Dermatology and Syphilology, Mayo Clinic. 


In January, 1919, the authors published! an account of a clinical 
investigation of syphilis in 100 railroad men examined in the Section 
of Dermatology and Syphilology of the Mayo Clinic. At this time 
it was planned to extend the work to similar clinical studies of 
syphilis made on the personnel of other occupations with a view to 
determine whether occupation as such could serve as a factor of 
predisposing or modifying influence in the course of the disease. 
With a view to securing a type of person whose mode of life was as 
different as possible from that of the railroad man, farmers were 
selected for the present group. A survey of 100 patients whose 
present and past occupation had been that of farmer or farm laborer 
has disclosed a very striking similarity between the two groups. In 
the table the two groups of fifty railroad men each who comprise 
the first survey are compared with 100 farmers. The slightly lower 
incidence of frank neurosyphilis in the farmers and other minor 
variations among the various details of the statistical compilation 
are the only differences apparent. None of these differences is 
sufficiently marked to justify the conclusion that syphilis among 
farmers as seen at the Mayo Clinic differs in any essential particular 
from syphilis as seen in railroad men. 

Two questions at once arise in the interpretation of such a result: 
(1) Were we in examining 100 farmers with syphilis really examin- 
ing an occupational type of the disease? (2) Did we not merely 
examine a medically selected type of the disease in persons who 
because of the character of their symptoms and the relation of the 
medical profession to the general problem of syphilis inevitably 
gravitated to a diagnostic group for the final interpretation of symp- 
toms whose anomalous character prevented a diagnosis by the 
general practitioner? On careful consideration of these questions 
we have reached the conclusion that we were in all probability 
dealing with the general problem of the diagnosis of syphilis, and 
especially of late syphilis, and not with the peculiarities of syphilis 
in any special occupational type. In order to reach a correct inter- 
pretation of the possible modifications in the course of syphilis 

1 Stokes, J. H., and Brehmer, Helen E.: Syphilis in railroad men. Jour. Indust. 
Hygiene, 1920, i, 419-427, 
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induced by occupational factors the investigation must evidently 
be carried to the group and not be based on a study of that portion 
of the group which for one or another reason may be attracted to a 
center for medical examination. 

The reaching of this conclusion does not for a moment invalidate 
the significance of our findings in those members of a given group 
whom we have examined. It is fully as important as ever for us to 
realize that railroad men with active neurosyphilis and with grave 
cardiac lesions are engaged in the operation of trains and in other 
work involving responsibility for the safety of the travelling public 
and the property of their employers. The farmer at his plow may 
fall a victim to cerebral hemorrhage with perhaps less serious con- 
sequences to the immediate physical safety of the public. 

In the parallel columns presented in the table we have, therefore, 
a cross-section of syphilis as it is observed in a general diagnostic 
clinie such as that from which this material is taken. A number of 
the conclusions drawn from our previous papers may be drawn with 
equal reason from our study of farmers. The limited value of the 
history of infection and the blood Wassermann test in the diagnosis 
of the medical manifestations of the disease is again apparent. The 
masked onset of syphilis and gonorrhea falls to an average of 18 per 
cent. The slightly lower percentage of positive spinal fluids and 
of neurosyphilis in the farmers is possibly due to the fact that taking 
the cases at random led to the inclusion of several more cases of 
primary and secondary syphilis among the farmers than among the 
railroad men. The conspicuous absence of a history of secondary 
manifestations in both groups seems to confirm the aphorism that 
the patient with severe secondary manifestations is fortunate rather 
than otherwise, since he is the only one who receives enough treat- 
ment to protect him against late complications. The very striking 
correspondence of pupillary and neurological findings in the two 
groups again points to the fact that the profession at large is not 
as yet utilizing to their full value the clinical earmarks of the dis- 
“ase produced by its encroachment on the nervous system. 

CONCLUSIONS. 

1. A survey of syphilis in 100 farmers whose records were taken 
at random from the files of the section of dermatology and syphil- 
ology in the Clinic reveals no distinctive difference between the 
clinical picture of the disease in farmers and that in railroad men. 

2. This result is not to be interpreted as precluding the possi- 
bility of special occupational types in the disease. For the deter- 
mination of such types the investigation must be taken to the groups 
instead of subjecting the group to a species of unconscious medical 
selection involved in resort to a diagnostic clinic. 

3. The figures given in the table therefore present essentially the 
diagnostic problem of late syphilis in general medicine. They sug- 
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gest further that physicians at large could profitably give less atten- 
tion to the history of infection and the serum Wassermann test and 
more attention to the spinal fluid test and to the physical and 
especially the neurological and ophthalmic findings in their effort 
to recognize late syphilis and to interpret the medical picture pre- 
sented by a given patient. 


COMPARISON OF DUPLICATE SURVEYS OF TWO GROUPS OF FIFTY RAIL- 
ROAD MEN EACH, AND ONE GROUP OF ONE HUNDRED 
FARMERS. 


Railroad men. 
First series. Second series. Farmers. 
Per cent Per cent Per cent 

Cerebrospinal fluid positive . . . . 64.0 79. 
Lues, central nervous system » 
Lues III, cardiovascular . . . . . 18. 
Blood Wassermann negative . . . . 57. 
Blood Wassermann positive 
Wassermann weak positive 
Use of alcohol 
Heavy drinkers 
History of lues II unobtainable 
Lues recognized at some time : 
Age of onset late symptoms—over thirty 
Gonorrheal history positive 
Gonorrhea only 


Symptoms appearing from six to twenty 

Percentage infected by the age of thirty- 

Wassermann on men under twenty-five 
years will reach a 

Sterile or pathologic marriages 


Age on entry—patients between thirty- 

five and forty years... &- 
Concerned in operation of trains ts oe 
Concerned in operation of engines . . 36. 


SYMPTOMATOLOGY. 


Not suggestive of lues . . 

Headaches and head pains —sroe 

. ... . 14 

Diplopia and poor vision . 

Bladder (subjective) . 

I have syphilis?” 8 

Laryngeal 8 

Rheumatism 4 

Ataxia (subjective) 4 

Girdle pain 4 

(paresthesia) 

Dizziness 2. 8 13.0 


71.0 67.0 46.0 
91.0 81.0 77.0 
70.0 60.0 61.0 
44.0 50.0 32.0 
(of 59) 
0 36.0 19.0 
0 70.0 
0 36.0 
} 
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OBJECTIVE EXAMINATION. 


Abnormal knee reflexes 
Abnormal Achilles reflex 
Romberg positive 
Speech defect 

Mental symptoms . 
Paresthesias 

Ataxia (objective) 
Bladder (objective) 


Eye FInpInGs. 


“Slow” reflexes . . . . 25.0 per cent. of 48 cases .7 of 78 cases. 
Argyll-Robertson pupils 32.0 of 78 
Unequal pupils . 14,8 23.8 of 67 
Irregular pupils . . . . 8 26.8 of 67 
Muscular paralyses . 5 of 67 
Fundus changes. . . . 26. 4.4 of 67 


THE HEART IRREGULARITY CALLED “SINO-AURICULAR 
BLOCK.”’ 


By S. Catvin Smita, M.S., M.D., 


PHILADELPHIA. 


Introduction. While examining recruits to determine their cardio- 
vascular fitness for military service, my attention was attracted by a 


A 


Exuisir A. A Normal Electrocardiogram. (Presented for comparison with the 
illustrations which follow.) The P wave, which is the representative of auricular 
activity, is followed by the ventricular complex O-R-S-T. The R wave represents 
initial activity at the base of the ventricles; the T wave is believed to represent final 
activity at the base of the ventricles. From the ending of the 7 wave to the begin- 
ning of the P wave is the rest period of the heart. Normally, each T—P or diastolic 
period is equal in length or nearly so. In the condition called ‘ sino-auricular block” 
the T—P interval suddenly becomes of a length much greater than the usual rest- 
period between heart-beats. 


form of heart irregularity which frequently appeared following exer- 
cise in healthy youths of the athletic type. The exercise test which 
was prescribed for cardiovascular examinations consisted in hopping 


; . 38.0 42.0 50.7 
| 
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100 times on one foot; such effort could be expected to raise the 
pulse-rate approximately forty beats, and the healthy heart returned 
to its preéxercise-rate well within the time-limit of two minutes. 
The majority of the pulse-rates returned to the preéxercise status 
by a gradual decline in rate. There were some instances, however, 


B 


Exuisit B. The Heart Irregularity Called “Sino-auricular Block.” Five- 
year-old Child; Record Taken Three Months After Illness from Diphtheria. ‘A 
nee disturbance of the heart’s action, . . . consisting of dropped beats, 

in which the auricular beat is lost as well as the ventricular. The rhythmic 
action of both auricle and ventricle is disturbed by a cycle of unusual length, the long 
cycle being approximately the length of —usually somewhat shorter than—two normal 
cycles. It is ushered in by slight quickening of the whole heart and is succeeded by 
cycles which, while at first a little long, shorten up until the usual length of the cycle 
is reéstablished. . . . The P-—R interval is usually prolonged but shortens again 
after each long diastole.’’* 


Cc 


Exuisit C. Sinus Arrhythmia. Sinus arrhythmia, which is physiological in 
childhood, may be confused with ‘‘sino-auricular block” unless one remembers that 
in sinus arrhythmia the rate gradually decreases on expiration and increases on inspir- 
ation (as noted in the above figure). Also in sinus arrhythmia the irregularity dis- 
appears when the breath is held; but in ‘‘sino-auricular block” holding the breath 
causes no change in the ‘‘dropping”’ of beats. 


in which this gradual decline in rate did not occur; the pulse would 
fall precipitately from a rate of 132 in the first ten seconds following 
exercise to a rate of perhaps 98 twenty seconds afterward; ten 
seconds later the pulse might mount to 120; such oscillations in 
rate-return would continue until the preéxercise-rate was reached 
and maintained. It was customary for some of the army examiners 


* Quoted from Lewis’s Mechanism and Graphic Registration of the Heart-beat, 
1920. 


| 
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to refer to the pulse which gradually declined as “a pulse that slid 
down;” the other variety was described as “a pulse that skipped 


Auricular Premature Contractions. Premature contractions origi- 
nating in the auricles produce an irregularity which on casual glance may simulate 
that of ‘‘sino-auricular block.’’ On closer inspection, however, it will be observed 
that the P (auricular) wave is either changed in direction (P*-P") or buried in the T 
wave of the preceding ventricular complex (P’). It is also usual to find that the 
period of disturbance plus the distance of the subsequent compensatory pause is not equal 
in length to the distance of two uninterrupted cardiac cycles. 


Exuisit E. ‘‘Sino-auricular Block’’ Probably Due to Atropin. Four-year-old 
child acutely ill with diphtheria. The irregularity was not present on admission to 
the hospital (Fig. E-1), but was manifest twenty minutes after the hypodermic 
administration of strychnin 0.01 gr. and atropin 0.0067 gr. (Fig. E-2). Rate of Fig. 
1, 130. Rate of Fig. 2 approximately, 105. Within an hour the irregularity had 
disappeared. 


down” to the preéxercise-rate. This “skipping” form of arrhythmia 
during the rate-return from exercise was rather frequently 


D 
F—1 
E—2 
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encountered and a line was given to it in our printed cardiovascular 
blank records in order that the irregularity might be properly ap- 
praised. Inquiry developed the facts that this type of arrhythmia 
was not present before exercise, not present during sustained physical 
effort, not present in the quiet hours of physical rest, not noticeable 


Exuisit F-1. Sino-auricular Block,”’ Eighth Day of Convalescence. The pulse 
irregularity which the resident physician had discovered in a diphtheria convalescent 
eight years of age all but disappeared at the time of the electrocardiographic study: 
Lead II, however, shows an isolated instance of sino-auricular block. Heart-rate. 
112. 


Exuisit F-2. Same Patient as Exhibit F-1; Patient Dozing. ‘Sino-auricular 
block” appeared every third or fourth beat, in all three leads. Heart-rate averages 
76 
75. 


when the patient was dozing off to sleep—the arrhythmia was evi- 
dently not present at any other time than following the return of rate 
from forced and sudden exercise. Needless to say, in such re- 
cruits there was no evidence of cardiocirculatory damage or they 
would not have been accepted for service. 


| 
if 
4 ) 
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The Irregularity in Convalescence. (pon return to civil practice 
and during a series of studies at a hospital for contagious diseases 
I noted the same type of pulse irregularity in children—present, 
however, under conditions other than exercise. This irregularity 
could be identified electrocardiographically as “sino-auricular 
block.” (See Exhibit B.) Being noticed for the most part in children 
who were in the diphtheria ward the irregularity was naturally 


Exuisir G-1. Same Patient as Exhibit F; Child Mentally Stimulated. 
irregularity was made to disappear by exercising the patient. Rate, 128, 


G—2 


Exuipit G-2. Same Patient as Exhibit F; Day before Discharge. The throat 
cultures were finally negative and the child was told that he would be sent home. He 
was not inclined to go and was pensive when these records were taken. ‘‘Sino-auric- 
ular block” is most apparent in all leads. Heart-rate averages 75. 


believed to be of pathological significance and perhaps premonitory 
of higher grades of heart-block. However, as the electrocardio- 
graphic records began to accumulate (see Exhibits E, F, G, H) it 
was noticed that “sino-auricular block” almost invariably occurred 
(with the sole exception of Exhibit EF) in children who were convales- 
cent from diphtheria, the duration of convalescence ranging from the 
second week to the third month of hospitalization. The children 


G 
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were free from any evidence of cardiocirculatory fault other 
than this evanescent form of arrhythmia—they were convales- 
cents kept in the hospital either in order that the arrhythmia could 
be watched or else because the throat cultures were not yet negative 
following the attack of diphtheria. 


H 


Exuisit H-1. ‘Sino-auricular Block.’ The six-year-old girl was contentedly 
resting when the records were taken. Sino-auricular block is marked through all the 
leads. Rate averages 75. 


Exuisit H-2. Same Child as H-1; patient fretting: ‘‘Sino-auricular block”’ 
disappeared from the record. Rate 105. 


In the patient from whom Exhibits F and G were taken it was 
noticed that the arrhythmia could be made to appear or made to dis- 
appear in the manner stated in the legends below these records. 
Exhibit H shows the occurrence of “sino-auricular block’? due to 
emotional disturbance alone. It is to be remembered that the con- 
valescent children from whom these records were taken were not 
receiving any cardiac drugs. Exhibit E, however, shows “sino- 
auricular block’”’ twenty minutes after the hypodermic administra- 


H—2 
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tion of strychnin and atropin, thus suggesting that the latter drug 
is, in all probability, capable of producing a slowing in heart-rate 
(from 130 to 105) by the production of “sino-auricular block’’— 
perhaps by its action on the vagus center. 

The observations so far made might lead one to conclude that 
“sino-auricular block” is an irregularity. which in children is the 
result of or in some way associated with the toxins of diphtheria. 
That such is not the case is shown in Exhibit I, which record was 
taken from a child convalescing from an attack of mumps. Another 


139 


Exutsit I. Mumps: Fourteenth Day After Parotid Swelling was Noticed. 
A six-year-old child, apparently well, yielded the above record of ‘‘sino-auricular 


block.” 


Exutisit J. Whooping-cough: Thirteenth Day. A four-year-old child, between 
paroxysms of coughing, presented ‘‘sino-auricular block” in the electrocardiogram, 


youngster, suffering from whooping-cough, yielded Exhibit J between 
infrequent paroxysms of coughing, indicating that “s no-auricular 
block’”” may be one of nature’s methods of slowing the heart-rate 
when the heart-rate is for any reason accelerated —as it was acceler- 
ated, in this instance, by violent paroxysms of coughing. 

The Irregularity in Health.—In further support of the observation 
that “sino-auricular block” is probably natural to cer‘ain hearts, 
much as that other irregularity, sinus arrhythmia, is physiological 
in childhood, Exhibit K is offered in evidence. The records were 


I 
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taken from a buoyant, active child of eight years. After hopping 
100 times on one foot there was noted the same type of arrhythmia 
as had been so frequently observed in military practice fo!lowing 
the return of the heart-rate from exercise. 

This particular record, K-2, is not so characteristic of sino- 
auricular block as are other of the illustrations; it may be contended 
that K-2 is an exaggerated sinus arrhythmia. If it proves to be so 
it illustrates that the border-line between the two conditions is not 
closely drawn and that one may merge into the other, thus placing 


Exuisit K. Healthy Child of Eight Years Before and After Exercise. After 


hopping 100 times on one foot an irregularity resembling ‘‘sino-auricular block’’ 


appeared in the record. 

both “sino-auricular block” and sinus arrhythmia on the same 
physiological plane. The record (K-2) seems capable of sino- 
auricular interpretation under the analysis given by Lewis, which 
follows: 

“A peculiar disturbance of the heart’s action, . . . consist- 
ing of dropped beats, . . . in which the auricular beat is lost 
as well as the ventricular. The rhythmic action of both auricle and 
ventricle is disturbed by a cycle of unusual length, the long cycle 
be ng approximately the length of —usually somewhat shorter than 
—two normal cycles, It is ushered in by slight quickening of the 


K—1 
ese 
K—2 
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whole heart and is succeeded by cycles which, while at first a little 
long, shorten up until the usual length of the cycle is reéstablished. 
. . « The P-R interval is usually prolonged but shortens again 
after each long diastole.””! 

Another record from an apparently normal youth of nineteen 
years is shown in Exhibit L. His previous history was negative, 
but he had accidentally discovered that a pulse irregularity was 


L—1 


Exuisit L. Healthy Youth of Nineteen Years; Before and After Exercise. 
After 100 hops on one foot an irregularity resembling “ sino-auricular block" appeared 
in the record. 


fleetingly present at times when he was resting from a dance. After 
hopping 100 times on one foot the irregularity was recorded in 
Exhibit L-2. Weighed in the balance of judgment, Exhibit L-2 tips 
the scales to sinus arrhythmia, again illustrating the resemblance 
between sinus arrhythmia and “sino-auricular block.’’ Exercise 
did not produce any cardiocirculatory distress in the child of eight 
years nor in the youth of nineteen years. Neither one at any time 


1 Lewis, Thomas: Mechanism and Graphic Registration of the Heart-beat, 1920. 
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had symptoms or physical signs of cardiocirculatory fault, nor was 
there any history of circulatory embarrassment; yet both exhibited 
an irregularity following the exercise test of hopping 100 times on 
one foot. Evidently “sino-auricular block” is a phenomenon 
natural to certain hearts as the pulse-rate returns to normal from 
the stimulation of exercise. I have also recorded the irregularity 
in the mother heart, in records taken during the tranquil period 
which follows the birth of the child. 

Literature. It is generally understood that “sino-auricular 
block” is a low grade heart-block, as capable of eventuating in 
block of higher grade as is any other low-grade interference with 
the passage of the impulse for contraction in its course along the 
conduction system from the pacemaker to the fibers of Purkinje. 
The literature on the subject is not extensive. Paul White, ? in 
reporting one of seven cases seen at the Massachusetts General 
Hosp tal in the past five years, presents records of a healthy athlete 
who exhibited “sino-auricular block’’ after exercise, and quotes 
Levine’ as having noted the condition in four patients, three of 
whom had been taking digitalis. Levine collected fourteen cases 
from the literature, in seven of which there was the history of digi- 
talis administration. Brown‘ reported a patient, eleven years of age 
and suffering from acute arthritis, in which atropin abolished “ sino- 
auricular block.” 

Conclusions. ) 1. “Sino-auricular block’”’ is not as rare as the 
paucity of literature on the subject would lead one to believe. It was 
clinically suspected, with some degree of certainty, in scores of 
healthy young men in military examinations; it has been cardio- 
graphically proved to be present fourteen times in the last ten months 
of the writer’s experience. 

2. “Sino-auricular block” can be clinically suspected in a person 
whose pulse is irregular as the rate returns to normal after exercise 
and who is free from symptoms and signs of circulatory fault. The 
condition is to be differentiated from sinus arrhythmia and from 
premature contractions; in sinus arrhythmia the rate increases on 
inspiration and decreases on expiration, the irregularity disappearing 
when the breath is held. Respiration has no effect on the irregularity 
called “sino-auricular block.’’ Premature contractions may be 
associated with other evidence of cardiocirculatory fault; they dis- 
appear on exercise and do not usually recur for several minutes 
following increased physical effort; they are especially noticeable 
when the patient is at physical rest or falling asleep. A person whose 
heart exhibits premature contractions (particularly if they be of 
ventricular origin) is usually conscious of the irregularity; the inter- 
mittency of “sino-auricular block” produces no such subjective 
symptoms. 

2 Arch. Int. Med., 1920, xxv, 420. 


3 Ibid., 1916, xvii, 153. 
4 Ibid., 1919, xxiv, 458, 
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3. “Sino-auricular block’’ is not associated with nor is it the 
sequel of any one definite type of infective process. 

4. It is not necessarily dependent upon nor secondary to an infec- 
tive process, as it occurs in individuals who are well. 

5. In a rapid heart it was recorded within twenty minutes fol- 
lowing the hypodermic administration of strychnin and atropin. 

6. It has been observed in persons who had no other clinical evi- 
dence or physical signs of cardiocirculatory disturbance. 

7. “Sino-auricular block,” in certain persons, can be made to 
appear following physical exertion, mental excitement or emotional 
strain; it may also follow the administration of drugs; it is therefore 
likely due to a change in nerve control of the heart. 

8. In seven of the eight patients whose electrocardiographic 
records are here shown there was no other evidence of cardiac dis- 
turbance in the graphic records (the exception being Exhibit H-2, 
which shows inversion of lead III). 

9. The premises above enumerated lead to the deducticn that 
“ sino-auricular block’’ is not a pathological condition, but is, in all 
likelihood, a physiological manifestation in certain hearts. As such 
its detection does not require drug interference nor does it furnish 
an indication for m«difying the individual’s accustomed manner 
of living. 


BACTERIA ON SUBSIDIARY COINS AND CURRENCY. 


By CHaARLoTTEe B. Warp, B.S., 
AND 
Frep W. Tanner, Pu.D. 
URBANA, ILL, 


(Contribution from the Laboratories of General Bacteriology of the University of 
Illinois, Urbana, IIl.) 


THE object of this investigation was to determine the numbers 
and types of microérganisms on the coins and currency being used 
in general circulation. The smaller values were used, since it 
was believed that these were passing more quickly from one person 
to another. The significance of contact infection and infection by 
means of the hand has been well emphasized by many recent 
investigations. Money is a medium which is received from all 
kinds of individuals, often with little regard that it may be a carrier 
of infection. 

Very little data are available from which to draw conclusions with 
regard to the significance of coins in this relation. Most of the 
studies have been concerned with the pathogenic bacteria, and no 
study seems to have been made to determine just what types of 
organisms are present on the coins. Some of the information 
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has been deduced by analogy. Some have argued that money 
may be a carrier of disease bacteria simply because it passes through 
the hands and pockets of so many individuals in a short time. 
Realizing this danger, some banks provide disinfectants with which 
the hands of those who handle money are disinfected. On the 
other hand it does not seem to be true that bankers are more 
liable to infection than others who do not handle our mediums of 
exchange so constantly. The majority of reports on this subject 
are limited to investigations with pathogenic microérganisms. 

It has been repeatedly shown by recent investigators that infec- 
tion is very probable by handling contaminated materials. A 
similar study to the one reported in this paper was conducted on 
postage stamps by Keilty and McMaster.!. They examined fifty 
postage stamps and found only two of them sterile. With the 
possible exception of two cases no pathogenic organisms were found. 
They state that it is dangerous to lick stamps, since they are laden 
with bacteria which might include some of the pathogenic types. 
Postage stamps bear somewhat the same relation to the public 
that money does, although the constitution of them is quite differ- 
ent from that of coins. Stamps are used but once and are not 
handled by so many individuals, although the adhesive applied to 
them might be a favorable abode for microérganisms for relatively 
long periods of time. 

Park’? reported a few interesting investigations to determine 
whether money could be a carrier of pathogenic bacteria. He was 
interested especially in that which was handled by persons known 
to have been infected with disease. Coins which were infected 
were found to carry living bacteria for a short time after infection. 
He took coins from children having diphtheria and tested them for 
living bacteria six hours later. Out of thirty-five pennies three 
had diphtheria bacilli. Out of seven nickels, streptococci were 
obtained from one and staphylococci from two. Out of four dimes, 
one contained streptococci and another staphylococci. Coins taken 
from tuberculous people and examined twenty-four and forty-eight 
hours later gave no living bacilli. Park’s investigations were con- 
ducted on coins which were subjected to infection, while those used 
in this investigation were from general circulation. 

Hilditch’ studied the bacteria on paper money. While he does 
not say that soiled paper money may not spread disease, he asserts 
that there is not an authentic case on record in which such trans- 
mission has been accurately proved. His investigations were 
-arried out on twenty-four dirty bills, with special efforts to identify 
the diphtheria and tubercle bacteria. His results were negative. 
The number of bacteria on the bills varied from 14,000 to 586,000, 

Med. Rec., July 22, 1916. 


Money as a Carrier of Disease, Current Literature, May, 1904, xxxvi, 547. 
Bankers’ Magazine, 1908, Ixxvii, 493. 
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with an average count of 142,000. He could notice no relation 
between the apparent dirt on the bill and the bacterial content. 
The cleanest bill had next to the largest number of bacteria while 
that which seemed to be the dirtiest had a very small number of 
bacteria. Such was not the case with the bills examined in this 
investigation. In general there seemed to be a relation between 
the condition of the bill and bacterial content. On the new bills 
few bacteria were found. Park found 135,000 hacteria on a dirty 
bill taken from a store. It seems probable that none of the mate- 
rials used in the manufacture of paper currency are bactericidal. 

A similar investigation has been reported in the Medical Officer 
for May 1, 1920, from Great Britain, where the ability of coins to 
spread disease was tested by the use of five common pathogenic 
bacteria. Under the conditions of the experiment, the life of the 
organism on coins (copper and silver) was very short. The chief 
factor accounting for this was the germicidal action of the metals. 
It is concluded that coins may be regarded as negligible factors in 
the transmission of disease. 

The technic used in the investigation reported herein was as 
follows: Glass-stoppered bottles containing 25 c.c. of water and 
about 5 grams of sand were sterilized in the autoclave and proved 
to be sterile by subsequent culture. The coins were placed in 
these bottles and shaken on a shaking machine for five minutes. 
After shaking the sand quickly settled and aliquot portions of the 
wash water were plated out in the usual laboratory media. Special 
attention was given to the lactose broth tubes, since it was desirous 
of determining the presence of any of the indicators of pollution. 
After incubation at 37° C. the colonies were picked from the plates 
and transferred to dextrose broth and agar slants. In order to 
simplify the cultural study and yet be able to group the bacteria 
which would be isolated the group number of the Society of Amer- 
ican Bacteriologists was used. This method allows the salient 
characters of the organisms to be shown without the use of some 
cumbersome cultural data or names. The following chart shows 
the meaning of each digit in the group number: 


100. Endospores produced. 
200. Endospores not produced. 
10. Aérobic (strict). 
20. Facultative anaérobic. 
30. Anaérobie (strict). 
1. Gelatin liquefied. 
2. Gelatin not liquefied. 
Acid and gas from dextrose. 
Acid without gas from dextrose. 
No acid from dextrose. 
No growth with dextrose. 
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O1 Acid and gas from lactose. 

02 Acid without gas from lactose. 

03 No acid from lactose. 

04 No growth with lactose. 

001 Acid and gas from saccharose. 
002 Acid without gas from saccharose. 
.003 No acid from saccharose. 

004 No growth with saccharose. 

0001 Nitrates reduced with evolution of gas. 
0002 Nitrates reduced without gas. 
0003 Nitrates not reduced. 

.00001 Fluorescent. 

00002 Violet chromogens. 

.00003 Blue chromogens. 

00004 Green chromogens. 

00005 Yellow chromogens. 

00006 Orange chromogens. 

00007 Red chromogens. 

00008 Brown chromogens. 

00009 Pink chromogens. 

00000 Non-chromogenic. 

000001 Diastatic action on starch, strong. 
.000002 Diastatic action on starch, feeble. 
000003  Diastatic action on starch, absent. 
0000001 Acid and gas from glycerin. 
0000002 Acid without gas from glycerin. 
0000003 No acid from glycerin. 

0000004 No growth with glycerin. 


The genus according to the system of Migula is given its proper 
symbol which precedes the number thus: 

Bacillus coli (Esch.) Mig. becomes B. 222.111202. 

In Table I the group numbers for all of the bacteria which were 
found on coins are given. It is seen that most of the bacteria are 
aérobic spore formers. One hundred and ten strains were isolated 
from the coins examined, eighty-three of which produced spores. 
None were found which formed gas in dextrose or lactose. This 
is taken as evidence that the coins examined in this study were 
not contaminated or that the indicators of pollution used in microbi- 
ology were not living when the coins reached the laboratory. No 
special procedure was used to collect the coins. Some were secured 
from the teller at the bank while others were taken at random from 
general circulation. 

In order to determine just how long bacteria could survive on 
coins, one hundred pennies and one hundred nickels were sterilized 
by shaking in 95 per cent alcohol and allowed to stand overnight. 
This treatment left the coins clean and in many cases bright and 
shiny. They were then rinsed in sterile water, placed in large Petri 
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TABLE I. 
Number of 
strains with 
common group Group Culture 
number. number. number.‘ 
6 111. 2221012 26, 28, 46, B1, B24, B26 
11 111. 222103: 18, 45, 47, 50, 53, 63, 74, 76, 77, 79, 81 
111. 222151: 51, 
111. 222153: 37 
111. 222181: 3, 6, 8, 15, 19, 36, 38, 43, 68, B13 
111. 222201: 
111.: 


52, 
10, 39, B17, B21 
B2, B6 
9, B14 
. 2321832 B7 
: 21, 22, B18 
2322812 58, 75, 8 
3221012 B23 
3221812 34, B4, B8 
. 3231812 57, 82 
3321012 40, 60, 61, B25 
3331013 B16, 
. 3331813 
3331813 
3333013 
21032 


2. 2223033 
2. 2233833 
2.3332933 
2.3333033 
. 1331012 
21. 2221032 9, 70 
. 2221812 15, B19, B22 
2221832 42 
2223012 
. 3231612 
. 3321012 
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dishes, and sterilized in the autoclave. The coins in each dish 
were then inoculated with broth cultures of Bacillus prodigiosus, 
Bacillus typhosus, Bacillus colon and Bacillus anthracis. Every 


* Those culture numbers marked “ B” indicate bacteria isolated from currency. 
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three or four days one of the coins was tested for sterility by dropping 
it into dextrose broth and agitating for a short time. After the 
coin had remained in this first broth tube for a few minutes it was 
removed by sterile forceps and placed in a second tube. This was 
done in order not to secure any salts of the metals in the culture 
tubes to restrain development of the organism. The solutions in 
which the pennies were left indefinitely turned to a distinct green 
color, which indicated the presence of metallic salts. Bacillus 
anthracis was the only organism which remained alive for any 
length of time. It lived on pennies eighty days; on nickels seventy- 
one days, when the experiment ended. This organism is a spore- 
former, and the fact that it is able to survive on coins confirms the 
presence of so many spore-forming bacteria on the coins which were 
taken from general circulation and analyzed for types of micro- 
organisms. 

From this it seems that the metallic composition of the coin acts 
as a bactericide. It has been known for a long time that copper 
and silver are toxic to microérganisms. Park in the paper referred 
to above stated that the metals used in the coin tended to destroy 
bacteria. He placed coins in broth and allowed them to remain 
for twenty hours, after which the broth was inoculated with bacteria. 
Park regarded the copper and nickel as good germicides, but the 
silver gave less activity. Coins which were placed on gelatin heavily 
inoculated give a halo of sterility about them which would indicate 
that the salts of the metal diffused into the medium and acted as 
disinfectants. Photographic illustrations of this were too unsatis- 
factory for reproduction in this paper. Similar data have been 
secured by other investigators. Friedenthal® stated that silver has 
a decided bactericidal action. Colloidal silver was found to be 
twice as active as silver nitrate. A penny is made up of 95 per 
cent of copper and 5 per cent of silver and tin. A nickel has 75 
per cent of copper and 25 per cent of nickel. A dime has 90 per 
cent of silver and 10 per cent of copper. Lusini® states that although 
the disinfection activity of cations is not in direct relation to their 
atomic weights, the greatest disinfection activity belongs to those 
with high atomic weights. According to Lusini, then, all of the 
metals used in making coins would possess bactericidal activity. 
Their strength as disinfectants when applied to coins is probably 
determined somewhat by the solubility of the salts formed as the 
coins pass through the different channels of commerce. It must be 
apparent that coins are able to have small amounts of salts formed 
on their surfaces as they are passed from one person to another. 
These probably act as the disinfectants. The germicidal action of 
the metals of the coins was well shown by pouring agar heavily 
inoculated with certain pathogenic bacteria over silver and copper 

& Biochem. Zeit., 1919, xciv, 47-68. 
6 R, Acad. fisicrit, March 20, 1910. Chem. Absts., 1912, vi, 240. 
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coins in Petri dishes. About each coin there was a halo where no 
growth occurred, while beyond this the organism grew abundantly. 
Diffusion of the metallic ions probably restrained growth in the 
near vicinity of the coins. 

In order to determine whether the reaction of the medium in 
which the coins were placed exerted any influence on the amount 
of metallic salts which would be formed, pennies, nickels and dimes 
were placed in media having a neutral reaction and distinctly acid 
reaction. The results were somewhat different than were expected. 
In the acid broth, in most cases, there was good growth, while in 
the neutral broth there seemed to be less development. 

The number of organisms on coins is quite varied. Table II 
shows the numbers of bacteria on pennies as they were taken from 
general circulation. No attempt was made to secure them from 
people known to be infected with disease. The coins were sub- 
jected to the same technic as described before. 


TABLE II.—NUMBER OF BACTERIA FOUND ON THIRTY COINS TAKEN 


FROM GENERAL CIRCULATION. 
Number of Number of 
coin. bacteria. 


1 


Nine paper bills were examined by shaking in bottles containing 
sterile sand and water. There was a marked difference in the num- 
bers of bacteria which were enumerated. The old bills were laden 


7 O indicates no bacteria in 1 c.c, of wash water. 
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with great numbers of organisms while the new bills contained 
only a few bacteria. As stated above, Hilditch did not secure such 
results. However, they are to be expected, since a new bill would 
have travelled through fewer hands and would not have had the 
opportunity for infection that an old bill would have. The defini- 
tion of an old bill and a new bill is by no means satisfactory. 
Appearance is the only guide, and it is possible that a bill of recent 
engraving might by rough usage be made to look old. The group 
numbers for the bacteria isolated from the bills are included in 
Table I. 

Summary and Conclusions. There seems to be little basis for 
the belief that coins bear any close relation to the spread of disease. 
The indicators of pollution used in sanitary investigations were 
entirely absent on the coins used in this investigation. Thirty- 
seven of the strains of microérganisms isolated from the coins were 
spore-formers, and probably spores are necessary before the organ- 
ism may perpetuate itself for any considerable length of time on 
coins. This may explain why none of the commonly accepted 
indicators of pollution were found. They are not spore-forming 
organisms, and consequently are destroyed by the action of the 
metals. Since the flora of coins seems to be made up almost entirely 
of microérganisms which form spores it is reasonable to assume 
that coins might function in spreading diseases, the etiological 
agents of which are spore formers. It was shown in this paper 
that Bacillus anthracis was able to live for eighty days on pennies 
and seventy-one days on nickels when the experiment ended. The 
greatest factor tending to control the types and numbers of micro- 
organisms on coins seems to be the metal of which the coins are 
made. Numerous instances are mentioned in the literature where 
it is shown that the metallic ions have a distinctly bactericidal 
effect. The same statement applies to certain of the salts of these 
metals. It is undoubtedly true that coins which are passing from 
person to person in general circulation come in contact with acids 
and alkalies which were the formation of soluble salts on their sur- 
faces. These tend to keep down the bacterial flora and to probably 
exert a selective action, destroying the non-sporeforming organ- 
isms. Mold spores were isolated in a few cases. These probably 
are just as resistant as the bacterial spores, although they play a 
lesser role in the transmission of infection. 
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CASE OF MENINGITIS IN AN INFANT DUE TO A 
THREAD-LIKE DIPHTHEROID ORGANISM! 


By Mino Kk. M.D., 


M. W. Lyon, Jr., M.D., 


SOUTH BEND, INDIANA, 


THE case of meningitis here recorded is of interest because of the 
rarity with which diphtheroid organisms are definitely concerned 
in causing pathological processes and of the still greater rarity with 
which they have been found in the cerebrospinal fluid. In a review 
of the diphtheroid organisms, Mellon? quotes from the literature a 
case in which a diphtheroid had caused meningitis, and in a synoptic 
table (page 276), one of his forms of Bacillus hoagii was obtained 
from spinal fluid. More recently Dick® has described a case of 
meningitis due to a diphtheroid organism. The pleomorphic organ- 
ism described below cannot be considered an important cause of 
meningitis, but it is an addition to the list of organisms causing this 
condition and illustrates the value of making cultures of spinal 
fluids when obtainable. 

Clinical History. P. W., male infant, aged eighteen months. 
First seen by Dr. G. J. Geisler, of South Bend, Indiana, August 10, 
1920. At that time he had had a cough for six weeks; diagnosis, 
bronchopneumonia. Early in the morning of August 13 he seemed 
much improved and sat up and played; later that morning he became 
rapidly worse, gradually becoming unconscious. Legs were very 
spastic. One of us (M.K.M.) saw the patient in consultation in the 
early afternoon. The child lay quietly in bed with a fixed stare, 
apparently unconscious. ‘Temperature, 105.4° F. Typical Biot 
breathing with long periods of apnea. No strabismus; both pupils 
dilated; edema of both disks. Skin without eruptions; tissue turgor 
good. Slight general adenopathy. Slight cervical rigidity; no 
opisthotonos. Ears negative. Throat clear. Lungs showed area 
of relative dulness, suppressed tubular breathing and crepitant 
rales in the left interscapular region. Heart of normal size; sounds 
rapid and regular; no adventitious sounds. Legs extended and so 
spastic that reflexes could not be elicited. Kernig and Brudzinski 
signs doubtful because of spasticity. Blood leukocytes, 7000. 
Lumbar puncture revealed fluid under greatly increased pressure. 
About 20 c.c. of cloudy fluid removed. Last tube of four, each con- 


1 Read at the Twenty-second Annual Meeting of the Society of American Bacteriol- 
ogists, Chicago, December 28-30, 1920. 

2 Jour. Bact., 1917, ii, 81-106, 269-307 and 447, 487—500. 

> Jour. Am. Med. Assn., January 10, 1920, lxxiv, 84. 
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taining about 5 ¢.c., was much more cloudy than others and quickly 
formed a web. Antimeningitis serum was not given pending the 
determination of exciting organism. Patient died about a half-hour 
after puncture. Autopsy refused. 

Mvcrosropic Examination of Spinal Fluid. Enormous number of 
leukocytes, mainly polymorphonuclears, but lymphocytes present 
as well. Numerous Gram-negative bacilli of small size and with a 
tendency to bipolar staining, always extracellular. Their small size 
and behavior to Gram-stain suggested Bacillus influenza, especially 
in view of the previous diagnosis of bronchopneumonia; but influenza 
bacilli when present are ordinarily not found in spinal fluids in large 
numbers. 


Fic. 1.—Free-hand composite drawing of stained smear of spinal fluid, showing 
leukocytes and small Gram-negative bacilli. 


Culture of Spinal Fluid. The fluid in one of the tubes was 
planted on plain and on 10 per cent human blood agar and incubated 
aérobically. Within twenty-four hours on each medium there 
developed numerous fine (about 0.2 mm. diameter), nearly colorless, 
grayish, round colonies. The blood of the blood-agar culture 
remained unchanged. Microscopic examination of each of these 
cultures revealed curious long, twisted, irregularly-shaped Gram- 
negative threads with only a few bacillary forms. These thread-like 
forms were so surprising that the fluid of two other tubes was 
cultured similarly, and exactly the same results were obtained (Figs. 
2 and 3). 

Characters of Organism. ‘Transfers from these cultures to blood 
agar, to plain agar and to Loeffler serum at first gave thread-like 
forms still Gram-negative, but at times containing Gram-positive 
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bodies within them and also bacillary forms with bipolar Gram- 
positive bodies (Fig. 4). Subsequent subcultures yielded bacillary 


> 


Fic, 2.—Free-hand drawing of smear from first culture of spinal fluid, Gram-negative 
irregular unbranched threads and other irregular forms. 


Fic. 3.—Free-hand composite drawing of smear from one of first cultures, Gram- 
negative irregular unbranched threads and other irregular forms. Some of the 
threads show Gram-positive bodies. 


forms sometimes clubbed and slightly curved, nearly always with 
Gram-positive ends and segments: rarely forms not taking the 
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Gram-stain (Fig. 6). When stained with phenol-fuchsin and lightly 
decolorized by 10 per cent hydrochloric acid the ends and segments 
were acid-fast. The organism was kept alive for over two months 


Fic. 4.— Free-hand composite drawing of smear from one of first subcultures 
showing Gram-negative threads, some containing Gram-positive bodies; some show 
apparent branching. 


Fic. 5.—Left—Free-hand composite drawing of smear from one of later sub- 
cultures, showing clubbed Gram-negative bacillary forms, a few Gram-positive 
bodies. 


Right—Free-hand composite drawing of late subcultures showing bacillary forms, 
often slightly curved or clubbed, usually with marked Gram-positive and slightly 
acid-fast bodies, occasionally Gram-negative forms. 


on blood agar and plain agar, and it never reverted to the bizarre 
thread-like forms seen on first culturing. 
The organism grew equally well aérobically and anaérobically. 
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It produced no changes in purple milk. It did not ferment dextrose, 
mannite, lactose or saccharose in broth with litmus indicator after 
ten days of incubation. It produced no changes in Russell double 
sugar medium with Andrade indicator. It did not cloud broth but 
formed a very slight sediment. It did not liquefy gelatin; grew 
along the entire needle track as small, discrete, yellowish-white 
colonies from about 0.2 to 0.5 mm. diameter. In its growth on 
solid mediums it never produced a confluent growth, always appear- 
ing as small, discrete colonies. It showed no motility in hanging- 
drop preparations. 

Cultures from the original spinal fluid yielded no growth after 
having been kept at room temperature for three days. At first the 
subcultures were transferred daily, but some of the later subcultures 
remained viable for two weeks. 

A Loeffler slant of one of the first cultures was inoculated intra- 
venously into the ear vein of a rabbit and the animal remained 
perfectly well. A Loeffler slant of one of the first cultures was 
inoculated intraperitoneally. The animal remained well and at 
the end of a week was sacrificed. No pathology was seen in 
the peritoneum or elsewhere. Cultures from the peritoneum 
remained sterile. Subsequently another cavy was similarly 
inoculated with an agar slant of strictly bacillary forms. This 
animal remained well and was killed at the end of a week. It showed 
no pathology, and cultures from the peritoneum remained sterile. 

Once the bacillary forms were planted in human cerebrospinal 
fluid. The fluid remained clear but contained a slight sediment, 
as in the case of broth cultures. Its morphology was unaltered in 
the spinal fluid or in cultures made from it. 

Comment. As this organism does not appear to be strictly 
identical with any of the named organisms with which we are 
acquainted, or of which we have found descriptions, we suggest for 
it the name Corynebacterium trichodiphtheroide, in allusion to its 
original thread-like growth and its subsequent marked diphtheroid 
appearance. Even at the risk of making synonyms it seems better 
to bestow binomial names on unusual organisms than to refer to 
them as members of certain more or less evident groups. Bacterio- 
logical literature contains many examples of well-described species 
which have not been named by their describers. Corynebacterium 
trichodiphtheroide falls in Mellon’s subgroup Bacillus hoffmanii, 
but it is certainly quite unlike the usual so-called Bacillus hoffmanii. 

Bergstrand’s! unnamed corynebacterium isolated from a case of 
lymphatic leukemia appears to be very similar to Corynebacterium 
trichodiphtheroide in its morphology. Spirillary forms, however, 
were not found in our cultures. There are marked cultural differ- 
ences such as the absence of clouding and of pellicle formation in 


4 Acta medica scandinavica, 1920, lili, 209-302, plates 1 to 4. 
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broth and the ready growth in gelatin stab and the ability to grow 
anaérobically in the case of the present organism. Bergstrand did 
not think his organism possessed pathogenic properties. 

Italian literature’ contains several articles describing cases of 
meningitis due to unnamed thread-like organisms. Most of them 
occurred in infants, but a few were found in older children as com- 
plications of epidemic cerebrospinal meningitis. The organism we 
have described above presents some points of resemblance to those 
of the Italian authors, differing chiefly in its marked production 
of bacillary forms and in the readiness with which it grew on plain 
agar. The Italian organisms were much more thread-like. It is 
not impossible, however, that they may represent stages of diph- 
theroid organisms. 

Corynebacterium trichodiphtheroide appears to have certain 
points of resemblance to Smith’s® Bacillus actinoides and to Actino- 
bacillus lignieresi of Brumpt.?. The diphtheroid organism recovered 
by Dick® from a case of meningitis was strictly bacillary and of the 
type so commonly referred to as “a diphtheroid.”’ 

We do not think that this and the other thread-like organisms 
found in cerebrospinal fluid constitute a primary cause of menin- 
gitis, but probably represent cases in which the organisms have 
gained access to the meninges from some focus elsewhere in the body 
and that the meningeal symptoms have dominated the clinical 
picture. 


Summary. A diphtheroid microérganism named Coryenbacterium 
trichodiphtheroide was isolated as the causative agent in a case of 
purulent meningitis developing in an infant suffering with broncho- 
pneumonia. It appeared as a small bacillus in the spinal fluid, grew 
into irregular thread-like forms on first culturing, later becoming 
bacillary with Gram-positive polar bodies and segments of diph- 
theroid type. It was not pathogenic for rabbits or cavies. 


§ Rutelli, A.: Pediatria, October, 1915, xxiii, 713-716, Figs. 1 to 3. Fabris, 5.: 
Pediatria, 1920, xxviii. Kharina-Marinucci, R.: Pediatria, 1918, xxvi, II. 
Sindoni, Maria: Pediatria, 1916, xxiv, 530-539. 

6 Jour. Exp. Med., 1918, xxviii, 333. 

7 Précis;de parasitologie, 1913, 2d ed., pp. 963-964. 

8 Loc. cit. 
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NUTRITION AND CLInicaL Digretics. By Herpert S. CARTER, 
M.A., M.D., Assistant Professor of Medicine, Columbia Univer- 
sity; Associate Attending Physician to the Presbyterian Hospital; 
Consuiting Physician to the Lincoln Hospital, New York; PauL 
FE. Howe, M.A., Ph.D., Associate in Animal Pathology, Rocke- 
feller Institute for Medical Research; formerly Assistant Pro- 
fessor of Biological Chemistry, Columbia University, N. Y.; 
Nutrition Officer, Camp Kearny, California; Officer in Charge 
of Laboratory of Nutrition, Army Medical School, Washington, 
D.C., and Howarp H. Mason, A.B., M.D., Instructor in Diseases 
of Children, Columbia University, New York; Associate Attending 
Physician to the Presbyterian Hospital; Attending Physician to 
the Ruptured and Crippled Hospital, New York. Second edition, 
thoroughly revised. Pp. 681. Philadelphia and New York: 
Lea & Febiger, 1921. 


THE pronounced changes that have occurred within the last few 
years in the subject of dietetics would certainly seem to make it 
essential that some authoritative discussion of this subject should 
be made available to the physician. Within a comparatively short 
time we have seen the introduction of marked variations in the die- 
tetic treatment of diabetes and gout, the high calory diet of typhoid 
fever and the newer knowledge of the deficiency diseases, to mention 
offhand just a few examples of the changes that have occurred in a 
comparatively short time, and which differ materially from the treat- 
ment of a few years ago. Furthermore our knowledge of the chem- 
istry of foodstuffs has also materially changed in the last few years. 
We know more about the constituents of food and their metabolism 
by the body than we did a short time ago, while our knowledge of 
those indefinite substances known as vitamines has developed 
entirely within the past few years. In spite of the fact that much 
of this material is contained in the first edition, published three 
years ago, yet such changes have occurred in this time that an 
extensive revision is deemed necessary in order to keep the book 
contemporaneous with present-day knowledge. 

The book is divided into four parts. The first part deals almost 
entirely with the subject of foods and normal nutrition. The second 
part describes foods alone. The third part deals with feeding in 
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infancy and childhood, while the last part of the book presents the 
interesting subject of feeding in disease. The book is of undoubted 
value. The subject-matter is well presented, clear-cut and decisive. 
Criticism might be made of various minor points, for example, 
in the treatment of hyperacidity it is an open question whether 
proteins are not valuable in at least a certain number of cases. 
In the treatment of anemia much stress is paid to the free ingestion 
of milk, carbohydrates, and proteins and but minor note is paid 
to the iron-carrying types of food, the vegetables. The green vege- 
tables are mentioned but with insufficient specificity to be of value 
in a book such as this. Likewise it would seem that the authors 
might have omitted some of the older dietetic regimina which have 
been largely discarded, in line with their expressed endeavor to delete 
obsolete matter. 

The authors have done their work well. The previous edition 
was good but the thorough revision has enhanced the value of the 
work immensely. Particularly praiseworthy is the new chapter on 
feeding of children over two years of age; while also worthy of com- 
mendation are the numerous tables at the back of the book, time- 
consuming to compile but time-saving to the physician, because 
of the ease with which one may refer to them. J. HW. M., Jr. 


DISEASES OF THE DIGESTIVE ORGANS, WITH SPECIAL REFERENCE 
TO THEIR DIAGNOSIS AND TREATMENT. By Cuar.es D. Aaron, 
Sec.D., M.D., F.A.C.P., Professor of Gastro-enterology and Die- 
tetics in the Detroit College of Medicine and Surgery; Consulting 
Gastro-enterologist to Harper Hospital. Third edition revised. 
Pp. 904; illustrations 164; roentgenograms 48; plates 13, colored. 
Philadelphia and New York: Lea & Febiger, 1921. 


Six years ago the first edition of this work had its introduction 
to the medical profession. The plan of the present edition, as before, 
follows the physiologic path of the digestive tract, beginning with 
diseases of the mouth and ending with those of the anus. Through- 
out, the author endeavors to reaffirm the intimate relationship 
between gastro-enterology and the other branches of internal medi- 
cine. 

Several new colored plates and engravings have been added to 
this edition, while some changes and new material have been added 
to the text. The fractional method of investigating gastric function 
is rightfully noted without expression of opinion as to its diagnostic 
value. To the investigation of the duodenal contents is given a 
separate chapter, with sufficient detail and the inclusion of direc- 
tions for the execution of duodenal content extraction and duodenal 
lavage. The popular subject of vitamines is not omitted and a good 
table of caloric food values has been added. In the preface a typo- 
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graphical error attributes a summary of our present-day knowledge 
of hepatic, gall-bladder and pancreatic diseases to chaptersX X XIII, 
XXXIV and XXXV instead of XXXI, XXXII and XXXIII. A 
new chapter takes up the important question of flatulence, meteorism 
and tympanites, while another one discusses intestinal toxemia, 
intestinal stasis and ileal regurgitation. 

The present edition still remains a splendid text-book on gastro- 
enterology. The sections on treatment are complete; there should be 
no faultfinding on this score. The whole story of gastro-enterology 
is told briefly and yet completely enough to make it a valuable 
book for all medical men. 3. G. &. 


Epmemic Resprratory Disease. By Evcene L. Opie, M.D., 
Colonel, M.R.C., U.S. Army; Professor of Pathology, Washing- 
ton University School of Medicine; Francis G. Biake, M.D., 
Major, M.R.C., U.S. Army; Associate Member of the Rocke- 
feller Institute for Medical Research; James C. SmMaty, M.D., 
formerly First Lieutenant, M.C., U.S. Army; Bacteriologist, 
Philadelphia General Hospital, and Tuomas M. Rivers, M.D., 
formerly First Lieutenant, M.C., U.S. Army; Associate in Bac- 
teriology, Johns Hopkins University. Pp. 398, 33 illustrations. 
St. Louis: C. V. Mosby Company, 1921. 


THE epidemic of hemolytic bronchopneumonia which followed 
the outbreak of measles in the various camps and cantonments in 
this country in 1917 and early in 1918 and the influenza epidemic 
which occurred in 1918 and with it the severe pneumonias that 
developed at the time, afforded an excellent opportunity for intensive 
study of these respiratory diseases. The military authorities at 
Washington appreciated this and selected a commission of medical 
men who were ably fitted to make these studies. Every facility 
was given them for complete work and they were afforded every 
opportunity to carry out extremely complete and scientific studies 
of these disorders. The authorities at Washington chose their men 
well and from their past record in civilian medicine probably no 
better men could have been selected to carry out this work. Their 
very extensive and detailed studies have been reported in part and 
are familiar to most medical men, but they have never been col- 
lected in a single volume so that they would be available for refer- 
ence and where the more complete details of the work and the 
opinions of the authors in regard to the work could be readily 
reached. The present volume as it now appears fulfils these con- 
ditions. It records the laboratory studies, the clinical features, 
the pathology, the epidemiology and so on, of these two great 
causes of death in our civilian army, influenzal pneumonia and 
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bronchopneumonia after measles. The work is presented in a 
systematic, careful manner. Details of the methods employed in 
the study of the cases open a chapter, sample cases are reported, 
the work is then summarized and conclusions are drawn from what 
the commission has studied in this particular phase of the diseases. 
In this way we get an expression of opinion as to the various details 
of these diseases which make the work particularly valuable. Finally 
there is a concluding chapter by Doctor Opie in which the whole 
material is briefly summarized and conclusions are drawn from this 
summary. The book is completed by an appendix on experimental 
work on monkeys to determine the effect of inoculations of these 
animals with the Bacillus influenze and microérganisms that are 
isolated from the pneumonias of influenza. 

The character of the men selected to compose this commission 
seems sufficient indication of the type of work they would produce, 
nor is this anticipation unfulfilled. The work is a clear-cut and 
authoritative exposition on the subject of respiratory tract infec- 
tions after influenza and measles. J.H. M., Jr. 


Manson’s Tropica Diseases. Edited by Pattie H. Manson- 


Baur, Physician to the Hospital for Tropical Diseases, London. 
Seventh edition. Pp. 960; 462 illustrations. New York: Wm. 
Wood & Company, 1921. 


THE new edition of the manual has been revised by Dr. Manson- 
Bahr, with some very important changes. Perhaps the most 
noteworthy of these is the addition of very many illustrations, 
in fact, the number of these has been almost doubled. Of special 
excellence are the colored plates of malarial parasites; these were 
made from paintings done for this edition. 

Several of the chapters have been rewritten, such as that on 
the enteric group of fevers; while in others, recently acquired 
knowledge, such as Noguchi’s work on the leptospire, has been 
incorporated. In the chapter on plagues, the rats and fleas con- 
cerned in transmitting the disease are studied rather thoroughly. 

There are now three large appendices to the work. The one on 
protozoélogy has been much amplified, while new sections have been 
added on metazoan parasites and on laboratory methods. These 
extensive additions will undoubtedly increase the value of the work 
to many practitioners. There is, however, a tendency already 
here manifested on the part of chapters on parasitology to grow 
in successive editions until they make the work exceedingly bulky 
and unwieldy. But this stage has not been reached by the manual; 
the insertion of much new matter has been made possible by 
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enlarging the pages without increasing their number. The book 
is still of very convenient dimensions. 

Otherwise, the general make-up of this book follows that of 
varlier editions. The first section is on the fevers; the fullest 
treatment is accorded malaria, blackwater-fever (treated as a 
distinct disease), trypanosomiasis and leishmaniasis. The next 
part covers such diseases as beriberi, pellagra, with a new chapter 
on tropical scurvy. Next come the abdominal diseases, then 
leprosy and other granulomas, diseases produced by metazoan 
parasites, a new section on poisons (animal and vegetable), skin 
diseases and finally the appendices already referred to. 

Manson’s T'ropical Medicine, while not the most complete, 
is probably the most generally useful work on the subject, giving 
all the essentials of the subject in a compact, handy and readable 
form. M. M. 


MepicaL Cuinics oF Norta AMerica. Boston Number, Vol. IV, 
No.6. Philadelphia and London: W. B. Saunders Company, 1921. 


PROBABLY the best feature of the Boston number of the Medical 
Clinics is the fact that each of the authors contributes an article 
on some subject with which he has familiarized himself and studied 
so carefully that his name is well known through the country as 
being an authority on that particular phase of internal medicine. 
I refer, for example, to the name of Doctor Joslin with diabetes, 
Doctor Christian with nephritis, Doctor Walker with hay fever, 
Doctor Minot with anemia, to mention but a few of the contributors 
on the subjects in which they are particularly interested. The inten- 
sive study that these men have made of the disease or diseases in 
which they are interested has made them more capable of writing 
with knowledge on these subjects than the average clinician who is 
interested in the whole broad realm of internal medicine. The 
presentation of such subjects by the contributors to the present 
number makes it extremely worth while and valuable. 

J.H.M., Jr. 


Optimistic MEDICINE; oR, THe EarLty TREATMENT OF SIMPLE 
PROBLEMS RATHER THAN THE LATE TREATMENT OF SERIOUS 
ProspLemMs. ANonyMous. Pp. 302. Philadelphia: F. A. Davis 
Company, 1921. 


A FORMER insurance man has presented to the medical profession, 
under the cloak of anonymity, a series of essays on things medical 
and medicosocial. These essays are found to be extremely inter- 
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esting and to present various subjects not strictly medical but with 
which the physician comes into close contact in his everyday life. 
He discusses such subjects as coéperation between doctor and 
patient, adolescence and the family doctor, the overworked business 
man, to quote just a few of the titles of the sixteen chapters which 
the book contains. The author’s relationship with physicians has 
evidently been most cordial, as he is kind and generous to the physi- 
cian. He avoids criticism of him and advises the person who is not 
on intimate terms with his doctor to become acquainted with him, and 
to secure his advice early, in order to obviate conditions which may 
cause trouble later in life. The book is intended not only for the 
physician but also for the layman. One might almost suggest 
that the author had in mind the physician’s distribution of the book 
to the layman. J.H.M., Jr. 


DIAGNOSTIC AND THERAPEUTIC TECHNIC. By ALBERT S. Morrow, 
A.B., M.D., F.A.C.S., late Lieutenant-Colonel, M.C., U.S.A., 
Attending Surgeon to the City Hospital and to St. Bartholo- 
mew’s Hospital; Consulting Surgeon to the Nassau Hospital, 
Mineola, L. 1. Third edition. Pp. 872, 892 illustrations. Phila- 
delphia and London: W. B. Saunders Company, 1921. 


Tue third edition of Doctor Morrow’s book has been completely 
revised and entirely reset, but follows very closely the previous 
editions in the general scheme. Every type of modern therapeutic 
and diagnostic method is presented. For example, the author gives 
a complete section on the treatment of wounds by Carrel-Dakin 
method; he tells us how to do lumbar puncture; how to make 
the proper examination of the nose and throat, as well as how prop- 
erly to insert a vaginal speculum. From these four examples it 
may be seen how many different types of specialties are presented. 
These do not include by any means all the specialties. Indeed, one 
might say that every type of specialty is dealt with which has any- 
thing to do with the use of instruments and in which there is not 
performed a major operation. The book is not sufficiently complete 
for a man doing any particular line of work, but will aid very mate- 
rially those engaged in some other line at times called upon to wander 
from his beaten track, or the man in general practice in performing 
diagnostic or therapeutic procedures in which he is not thrown 
actively into contact or meets with frequently. J. H. M., Jr. 
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On Ununited Fractures. —Breresrorp (Brit. Med. Jour., 1921, p. 456), 
says that a fracture which shows no evidence of bony union at the end 
of twelve months may be regarded as a case of non-union. Normal 
bone—merely specialized connective tissue—is constantly undergoing 
steady processes of absorption and reformation, like all other tissues. 
There is, however, a special method for absorption—the osteoclastic. 
Moreover, factors which stimulate osteoclastic processes, increase in 
like measure bone-forming elements—the osteoblasts, which in early 
stages are not distinguishable from fibroblasts. It is, therefore, not 
surprising that fibrous union is not uncommon. Pituitary secretion 
particularly produces hypertrophy of interstitial bone while the thyroid 
gland also has an important influence upon bone formation. The 
chief features noted on examination of the ununited fractures are: 
atrophy of the bone, loss of vascular supply and sclerosis of surrounding 
soft tissues and the bone ends. The causes can be grouped as general 
and local. In the first group are included some upset between osteo- 
clastic and osteoblastic elements, disuse and defective blood supply, 
while in the second group, non-apposition of fractured ends is the 
foremost cause. Movement between apposed ends and _ prolonged 
severe infections are other causes. The most important part of the 
treatment will be directed to the local state, although due regard should 
be paid to the general condition. Massage and electricity are important 
to improve and maintain nutrition, while movement and use should 
be encouraged whenever possible with special attention to all joints 
and soft structures. Infection must always be cleared up, and 
an interval of at least three months allowed after healing. It is 
sometimes desirable to perform two operations in cases of prolonged 
infection. At the first, scar tissue is excised and the sclerosed ends of 
bone removed. Complete suture is immediately performed, while 
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the main operation is done one month later. The operation consists 
in attaining apposition and retaining apposition without possibility 
of movement between the ends. The method of actually attaining 
apposition will depend upon the bone and the condition of the bone ends. 
The methods employed are the “slot” or “dovetailing” method, the 
“step” method, the sliding bone-graft, and bone transplantation, the 
slot being filled with an accurately fitting piece of bone cut from some 
other bone, usually the tibia. This last is the most successful type of 
bone transplantation. Speed is of importance as bone dries very quickly 
after exposure. The uncovered parts are bathed with warm saline. 
In every case, the ends are securely bound together by drilling holes 
and using thick thirty-day catgut. The whole limb is put up in plaster, 
paying particular attention to fixation of the joint above and below. 
A radiogram, taken through the plaster may be taken in a day or so to 
see that all is well. After bone grafting or transplantation it is wise 
not to remove the plaster before the end of three months and a pro- 
tective splint used for further period. The length of time of non-union, 
even a period of years, should not deter one from operating with a 
reasonable certainty of a good result. 


The Indications for Cholecystectomy.—Monsarrat (Brit. Med. Jour., 
1921, p. 371), says that the problem in the treatment of cholecystitis 
whether associated with gallstones or not is to arrest infection and 
obviate its recurrence. The test of successful operation for chole- 
cystitis, is whether the infection of the bile channels clears up, the liver 
function returns to normal with no recurrent symptoms from inflamma- 
tory reaction or adhesions in the operation area. It has been the 
author’s experience that a considerable proportion of cases of chole- 
cystitis treated by drainage fail to pass this test, for ill health is suffered 
referable to the persistence of the gall-bladder as a centre of infection. 
Chronic cholangitis with chronic pancreatitis, recurrent attacks of 
pain and tenderness in neighborhood of the wound, gastric distention, 
spasm and vomiting due to the angulation of the pylorus and duodenum 
by adhesions are resulting conditions. For these reasons, it seems 
advisable to remove a gall-bladder which has been attacked by chole- 
cystitis of any type, because patients who have had the gall-bladder 
removed do not suffer any demonstrable disadvantage from its absence, 
while in calculous cholecystitis they are relieved of the double risk 
of reformation of stones and persistence of bile-duct inflammation. In 
cases of cholecystitis without calculi, patients are relieved of a divertic- 
ulum which would in all probability prove to be the source of a re- 
crudescence of their intoxication. Granted that cholecystectomy is 
a cleaner performance and not a more serious operative risk than chole- 
cystostomy—that the gall-bladder is of no particular functional value 
in the human subject, that it is, moreover, the nidus of persistent in- 
fections in the biliary channels—then argument for cholecystectomy 
as the normal operation in cholecystitis is overwhelming. 


Treatment of Syphilis.—FretpMan (Amer. Jour. Syphilis, 1921, 
v, 268) says that the results obtained in primary lues by treating the 
patient before his blood becomes positive is not much better than when 
treatment is instituted after systemic invasion. Salvarsan will clear 
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up symptoms much more rapidly than mercury. The chances for 
obtaining a negative Wassermann reaction in cases of latent lues even 
in very old cases are very good and they should be treated. All early 
cerebrospinal cases can be cured and a proportionately large number 
of old cases are favorable influenced by ordinary intravenous salvarsan 
and intramuscular mercury injections. The advantage claimed for 
intraspinal treatment does not seem to compensate for its disadvantage. 
A negative Wassermann reaction obtained after a single course of a 
few months of treatment does not indicate that a cure has been effected. 
A comparatively large proportion of patients returned to the positive 
Wassermann after a period of one year without treatment. Treatment 
therefore should be kept up for at least one year after the first negative 
result and if the Wassermann is still negative at that time, treatment 
may be discontinued and the patient watched. 
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Masked Juvenile Tuberculosis.—Cooke and HEMPLEMANN (Am. 
Rev. Tuberculosis, November, 1920), in attempt to show that it is during 
childhood that infection with tuberculosis occurs, studied 1556 children 
by the complement-fixation test. The results in 116 who had manifest 
tuberculosis including chiefly pulmonary, meningeal and bone involve- 
ment with some cases of generalized infection, were interesting. The 
tests were uniformly negative in infants under one year of age, and was 
positive in only one-fifth of the cases between the first and second years. 
From the third to the sixth year the percentage of positive reactions 
rose to 50 and with each succeeding year it increased rapidly so that 
between nine and fifteen years of age 82 per cent of children with such 
active tuberculosis gave a positive complement-fixation test. Another 
group of 556 cases with no evidence of infection with tuberculosis and 
with negative skin tuberculin reactions gave only 19, or 3.4 per cent, 
positive reactions to the complement-fixation test. Only twenty well 
children were examined, who had been observed during an obviously 
active tuberculosis some years before. These children were free from 
all signs for from two to six years, and only two gave positive comple- 
ment-fixation tests. These rather striking figures in themselves indicate 
that positive fixation tests accompany evidence of clinical activity in 
tuberculosis, and are found in relatively small proportions of children 
with such infections. In 131 cases of masked juvenile tuberculosis no 
case was seen under one year of age, and only five in the second year. 
After two years of age there was an increasing proportion of positive 
reactions to 50 per cent from the second to the fourth years and to 95 
per cent for from the twelfth to the fifteenth year. In 116 children 
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over four years of age, 76 per cent were positive. In another group in 
which the only evidence of tuberculosis was a positive skin reaction 
only 16.6 per cent gave positive complement-fixation tests. Roentgen- 
ray pictures in 117 children gave deviation from the normal inall. The 
characteristic clinical picture of masked tuberculosis is history of fre- 
quent colds and coughs, attacks of unexplained fever, anorexia, loss of 
weight, and asthenia. On physical examination more or less malnutri- 
tion, anemia, and chest signs referabe to enlarged tracheobronchial nodes 
are found. In certain instances there may be in addition phlyctenular 
disease or skin tuberculosis. 

Observations on the Capacity of the Stomach in the First ten Days 
of Postnatal Life.—ScamMMon and DoyLe (Am. Jour. Dis. Children, 
December, 1920) found that the average physiologic capacity of the 
stomach in the first day after birth is about 7 gm. This practically 
doubles in the second day, quadruples in the third day, and increases 
almost seven times in the fourth. After the fourth day the increase is 
much slower, and the average capacity on the tenth day is 81 gm., or 
over eleven times that of the first day. The average maximum physio- 
logic capacity increases in much the same manner as the average physio- 
logic capacity. It is about one-fourth greater than the average physio- 
logic capacity on the first day, about two-thirds greater on the second 
day. After that the difference between the two measures decreases 
rapidly until the sixth day, after which the average maximum capacity 
remains about one-third greater than the average capacity. The 
relative physiologic capacity increases in much the same way as the 
absolute physiologic capacity. It is equal to 0.21 per cent of the birth 
weight of the body on the first day, to 1.38 per cent on the fourth day, 
and to 2.43 per cent on the tenth day. The relative maximum capacity 
is equal to 0.27 per cent of the initial body weight on the first day, to 
1.96 per cent on the fourth, and to 3.17 per cent on the tenth day. In 
the first ten days the parity has no constant effect on the physiologic 
capacities of children having an initial body weight of from 2000 to 
4000 gm. Sex has no effect on the physiologic capacity in this period. 
The average deviation in physiologic capacity rises rapidly from the 
first to the fourth day. After that it increases slowly. The percentage 
decreases rapidly until the fifth day, and after that continues to drop 
very slowly. All indices of physiologic capacity indicate that there is a 
distinct change in the nature of this value after the fourth day. Until 
this time the increase in capacity, in whatever manner it is calculated, 
is very rapid and afterward it is much slower. In the first four days 
the average deviation in capacity is increasing rapidly, and percentage 
deviation is decreasing rapidly. After this time both of these measures 
change very little. The anatomic capacity of the stomach at birth 
averages 33 c.c. This is increased about one-third in the first three or 
four days, and is little more than doubled in the second week. There is 
no indication of two definite stages in the development of anatomic 
capacity in the neonatal period corresponding to the two phases of 
physiologic capacity. Anatomic capacity and physiologic capacity 
approximate one another about the fourth day. After that physiologic 
capacity runs parallel to the anatomic capacity, but is slightly greater. 
This agrees with previous findings regarding this relation throughout 
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the greater part of the suckling period. The curve representing average 
physiologic capacity in the first ten days of postnatal life shows two 
phases. The first segment, from birth to the fourth day, shows little 
relation to the actual capacity of the organ, but is rather a measure of 
the ability of the average mother to furnish nourishment in this period, 
and the ability of the average child to receive it. The second segment, 
extending from the fourth to the tenth day, is probably a fair measure 
of the actual increase in gastric capacity compared with similar increases 
of this value made at later times in the suckling period. The gastric 
‘apacities of children weighing 4000 gm. or over at birth are somewhat 
different from those of infants of lighter weights. Both the average 
and the maximum average physiologic capacities of this group are 
smaller than those of children of lighter weight in the first three or four 
days of postnatal life, but these values increase rapidly in the fifth and 
sixth days, and before the end of the period exceed those of smaller 
infants. Parity has a slight but distinct effect on physiologic capacity 
in this group of larger infants, and first-born children have a smaller 
capacity than do the later-born. The anatomic capacities of children 
of this group are somewhat greater absolutely, but smaller relatively 
than in children of the lighter group. 


Empyema in Infants and Young Children.—Spence (Am. Jour. Dis. 
Children, December, 1920) says that the mortality in infants and very 
young children is high with all methods of treatment employed. About 
11 per cent of all of the cases of pneumonia in the Babies’ Hospital in 
New York during the past seven years either had empyema on admis- 
sion or developed it during their stay in the hospital. The mortality 
rate decreased very rapidly as the age of the infant advances. Empyema 
was the sequel of pneumonia in every case of this series. When pneu- 
monia is a complication of the common infectious diseases of childhood, 
the mortality is very high. Pneumococcus in pure culture was present 
in the pus from the pleural cavity in 70 per cent of the cases. The 
mortality from this type of infection was the lowest in the series. The 
degree of leukocytosis is no guide to prognosis or to diagnosis. In this 
hospital siphon drainage gave better results than any other form of 
treatment. 


A Study of the Blood and its Circulation in Normal Infants and in 
Infants Suffering from Chronic Nutritional Disturbances.—UTHEI™M 
(Am. Jour. Dis. Children, November, 1920) found in this study that the 
serum protein in normal infants was from 6 to 6.5 per cent. and remained 
at this level until the tenth or eleventh month, when the protein began 
to rise, and by the fifteenth month it had reached the same level as 
found in adults, about 8 per cent. Infants suffering from various dis- 
eases showed, with the exception of the exudative diathesis and nephritis 
no remarkable change in blood protein concentration, while infants with 
acute diarrhea or vomiting had a high percentage of protein, the result 
of blood concentration. Premature infants and athreptie infants 
showed a low protein percentage in the blood, in many cases as low as 
4 per cent. This condition in premature infants is an expression of the 
influences of age and development on the water metabolism of the 
organism. As far as the athreptic infants were concerned, the low pro- 
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tein in some cases seemed to be due to lack of power on the part of the 
organism to build up protein, and in other instances to the overfeeding 
with carbohydrates. The high water content of the organism in both 
premature and athreptic infants must be regarded as an important 
factor in the low immunity they show, thus predisposing these infants 
to multiple infections. Besides this high water content of the organism, 
the athreptic infants showed a very low rate of blood flow, which in 
some instances was due partly to the diminished blood volume, and in 
other instances to constriction of the peripheral small vessels in order 
to accomplish the distribution of the blood to the internal organs. This 
constriction of the peripheral vessels is proved by the differences found 
in the blood count and hemoglobin content between capillary and 
venous blood. The low blood flow is not usually accompanied by a 
lowering of blood-pressure because of compensatory factors such as 
diminution of the blood bed by atrophy of the skin, subcutaneous 
tissues and musculature; by contraction of the small peripheral vessels: 
and by possible change in the alimentary bloodvessels. This low rate 
of blood flow will contribute in lessening the resistance of these infants 
by depriving the body tissues of the necessary food, and in this way 
contribute to the breakdown of the body cells. Experiments on rabbits 
have shown that during complete starvation with deprivation of fluid, 
the body volume falls below the normal value for the body surface as a 
result of water loss from the blood. By giving only food and water to 
prevent further weight loss the blood volume is rapidly restored and 
quickly reached a value above normal for the body surface. When 
these findings are applied to infants it can be seen that in athreptic 
infants who show a lowering of blood volume all the above-mentioned 
factors will still further affect the organism, and all factors will work 
together in lowering the oxidizing power of the body cells and favor a 
breaking down of body tissues. 


A Method of Determining the Appropriate Dose of Tuberculin for 
the Individual Tuberculous Child.—So.is-ConHEn (Arch. Ped., Novem- 
ber, 1920), in determining the appropriate dose of tuberculin for the 
individual child, first makes the test for tuberculin hypersensitiveness. 
He injects intracutaneously into the patient’s forearm at the same 
time Mg. distally, mg. medially, and 
mg. proximally, the injections being made in a diagonal line. This is 
done to avoid the same lymph channels, and there is less danger of the 
lymphatics carrying tuberculin from the large injection to the smaller. 
Twenty-four to forty-eight hours after the injections are made, their 
sites are examined for the presence of a papule or for induration, either 
of which is regarded as evidence of a reaction. If no reaction 
occurs Mg., tooo Mg. and mg. are injected into the other 
arm in the same manner in which the first injections were made, 
the smallest dose being distally and the largest dose being proximally. 
If still no reaction occurs, ;'5 mg., and 1 mg. are injected, and, if neces- 
sary at a still later time 10 mg. are injected. The smallest dose that 
produces a distinct reaction is administered therapeutically either by 
mouth or subcutaneously. The initial dose determined in this manner 
has never produced any untoward reaction in the hands of the author, 
although in some cases it was as high as ;}5 mg. If this dose produces 
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a favorable reaction such as increase of appetite, reduction of tempera- 
ture, a general feeling of improvement it is repeated every three to five 
days until it loses its effect, when it is gradually increased until it again 
produces a favorable reaction. If it seems to produce no effect, it is 
repeated for several weeks and then increased. If any dose produces 
an unfavorable reaction such as rise of temperature, anorexia, malaise 
and the like, it is reduced. At intervals tests for hypersensitiveness are 
again made in the forearm, by injecting the dose that the patient is tak- 
ing, and doses of ;'5 of and ten times this amount. If no reaction occurs 
from any of these doses doses of one hundred times and ten thousand 
times the amount the patient is taking, are injected. If the amount 
producing the intracutaneous reaction is greater than the amount being 
given therapeutically, the latter is increased rapidly until it corresponds 
to the former. The writer has used the method mostly in children, and 
has given tuberculin Riickst (T.R.), because in his experience he 
has obtained the best reaction from this form. It does not seem to 
make any difference whether the tuberculin is given by mouth or sub- 
cutaneously. Some patients do better on one and some on the other 
method. He does not as a rule give tuberculin to patients who are 
doing well without it. 
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The Significance of Diphtheria Bacilli in the Body of the Mother 
Infecting the Child.—Linne (Zentralbl. f. Gynik., 1920, No. 37) has 
made investigations in the clinic at Géttingen to determine the possi- 
bility of infection in newborn infants from diphtheria bacilli in the 
birth canal of the mother. It is well established that diphtheria 
bacilli are often present in the mouth and throat of persons apparently 
well. Very frequently patients suffering from slight sore-throat show 
the presence of these infected germs. Patients recovering from diph- 
theria frequently have the diphtheria bacilli in the urine. Evidently 
in both these cases it would be possible for the mother to infect the 
child. Regarding infants it must be remembered that nurses and 
attendants in hospitals and private houses may be diphtheria carriers. 
This has happened in a number of cases and it can readily be seen that 
under such conditions infants might easily become infected. As to 
the length of time during which diphtheria bacilli can exist in the 
human body after apparent convalescence, an instance is recorded 
where the diphtheria bacilli were found ninety-two days after a patient’s 
recovery from the disease, and not infrequently from sixty-three to 
eighty-four days after the first positive result of examination for the 
diphtheria germ. As late as ten weeks after an attack of diphtheria, 
patients may pass the characteristic bacilli in the urine. In the case 
of infants, in two well-established instances, diphtheria germs gained 
access to the umbilicus after the separation of the cord. Again in 
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some cases, infants suffering from the presence of diphtheria germs 
in the umbilicus may be admitted to nurseries and thus infect other 
children. Sittler reports a case where diphtheria bacilli were found 
on the nipple of a nursing mother. It is more than probable that a 
diphtheritic infant might infect the nipples of a nursing mother. Cases 
have been observed where diphtheria bacilli were present upon ulcer- 
ated surfaces in the genital canal in women recovering from labor. 
Bumm and others have demonstrated the presence of diphtheria 
bacilli in the vagina in a pseudomembrane and the inference is a nat- 
ural one that diphtheria bacilli in these cases could readily be con- 
veyed to the newborn. In order to make further tests of the matter, 
the writers examined thoroughly a considerable number of patients 
in their clinic. In all 42 healthy patients were examined and from 
each one several smear cultures were made. In none of these cases 
could the characteristic diphtheria bacillus be recognized. Bacteria 
were found which at first sight very closely, at least, resembled the so- 
called diphtheria germ, but, on closer examination, these were classi- 
fied as pseudo-diphtheria bacilli. In one case where a pure cultur- 
and smear preparations pointed to a positive diagnosis, inoculation 
on animals was practised without reaction. The growth on agar did 
not indicate diphtheria. The writers believe that a positive diagnosis 
of vaginal diphtheria or of the presence of the diphtheria bacilli in 
the vagina can be made only when smear cultures show positively the 
characteristic germ and when in unselected cases a pure culture can 
be obtained. They do not deny the possibility of the presence of diph- 
theria bacilli in the genital tract of healthy pregnant women, but 
they believe that such must be a rare occurrence. In their experience 
it is much more important to scan closely those persons who act as 
nurses and attendants in nurseries and hospitals containing infants. 
The throats of these persons should be thoroughly examined and 
oftentimes in them will be found the source of infection. They 
would have, if possible, an isolation room for all children brought to 
an infants’ hospital, where a child could be retained under observa- 
tion until it could be positively determined that infective disease was 
absent. It is, however, difficult on account of the expense and room 
required to carry out such a provision. 


Syphilis in Pregnancy and Labor.—CorNeELL and STILLIANS (Am. 
Jour. Syph., 1920, No. 4, p. 342) draw attention to the fact that 
there is great difference of opinion concerning the frequency of syphilis. 
Some place it as high as 16 per cent, others as low as 3 or 4. Such 
differences can be explained by the kind of material which has been 
the subject of study. In a dispensary resembling private practice, 
every patient was examined by the Wassermann test. If syphilis is 
as frequent as indicated by the high percentages, there must be many 
mistakes in diagnosis. Sixty-nine patients were so examined, 2 giving 
a strong positive and 1 a weak positive reaction. The strong reactions 
were obtained in negro women and one-half of them were evidently 
syphilitic. Twenty-six per cent of these patients gave a history of 
abortion or stillbirth. The reason for this condition did not become 
evident in the investigation. Of the pregnancies occurring among 
these patients, one-third of all resulted disastrously. This is fre- 
quently caused by poor living conditions and lack of prenatal care 
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among the poor. Those who have no proper attention frequently 
possess poor teeth, tonsils which are infected, chronic appendicitis, 
chronic inflammation of the gall-bladder. Among private patients, 
about 20 per cent. gave a history of abortion or stillbirth. Douga. 
and Brive (British Med. Jour., 1920, No. 1, p. 632) studied 100 
unselected cases of abortion to ascertain the cause. In most of the 
cases pregnancy was interrupted during the first half. In about 40 per 
cent. between third and fourth months. There had been no previous 
pregnancy in 17 per cent; 80 per cent had born children at term 
and one-third of the patients had had more than three pregnancies, 
Previous abortion had occurred in 40 per cent., but most of them 
had but one abortion. In searching for the cause among 28 patie nts, 
there were mechanical causes in 13, the action of lead in 8, in 2 shock, 
in 1 a kick in the abdomen, in 1 an injury to the foot, in 2 the use 
of a syringe or some instrument and in | unusual disturbance. There 
were 22 cases. in which a local condition seemed to be the cause. 
Among these 5 had an abnormal position or shape of the uterus; in 
2 there were fibroid tumors; 3 had had abdominal sections previously ; 
influenza had attacked 3 and 2 had placenta previa. There were 7 
patients who had various medical conditions. In 12 cases, the posi- 
tive Wasserman reaction was found and in 6 there was no other appar- 
ent cause. In over half of the cases what seemed to be an adequate 
‘ause for the accident could be determined. So far as the pathology 
of the condition was concerned, hemorrhage into some portion of the 
embryo or ovum was usually present. It is interesting to note that 
of the 12 cases giving a positive reaction for syphilis, 11 had already 
had children at full term. It could not be shown that there is any 
association between a positive Wassermann reaction and repeated 
abortion. Probably syphilis is not responsible for more than 10 per 
cent. of abortions. In summing up their observations, the authors 
find that in 18 per cent. there was an accidental or reflex cause; in 25 
per cent. some constitutional condition of the mother or disease or 
displacement of the uterus or some pronounced change in the embryo 
and its appendages. Of all abortions 20 per cent. are produced by 
the patients themselves. When all things are considered, it becomes 
evident that the precise cause of abortion cannot be ascertained i 

about one-third of all cases. 


The Relation of the Insertion of the Round Ligaments during the 
Expulsive Period of Normal Labor as Indicating Uterine Ruptures. 
Aver (Zentralbl. f. Gyniik., 1920, Nr. 38), in the clinic in Bonn has 
studied cases of labor to observe the position of the point of insertion 
of the round ligaments. He describes the case of a primipara, aged 
twenty-nine years, with flat and rachitic pelvis, who entered the hospi- 
tal after the rupture of the membranes. The child was in second 
position, the head movable above the pelvis. On internal examina- 
tion, the membranes had partly refilled and one could not make out 
the sutures and fontanelle. There was a double promontory and 
partial dilatation. The true conjugate was approximately 8 em. 
During the night following admission very little progress was made in 
the labor. The head was still movable above the pelvic brim; the 
back was still to the right and the lower segment had distended, but 
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was not sensitive on pressure. The point of insertion of the round 
ligaments could be plainly felt on both sides, at a lower level than the 
umbilicus, the left two fingers’ breadth higher than the right. As the 
head had not made its way into the pelvis, it was determined to use 
Walcher’s position. After several hours, the lower segment on both 
sides became sensitive to pressure, the round ligaments were as large 
as the finger. On internal examination, the lower portion of the head 
was impacted at about the middle of the pelvic brim. The sagittal 
suture was near the promontory, the smaller fontanelle on the left 
side and toward the front. As there was no signs of spontaneous labor 
the patient was delivered by Cesarean section. The child weighed 
38.7 grams, was 53 cm. long and correspondingly developed in all 
portions of the body. The point of interest in the case from the point 
of study made by the writers is the very high position of the round 
ligaments and the fact that when this can be recognized, it points to 
overdistention of the uterus and the danger of rupture. Further 
investigation shows that of 100 spontaneous labors, in 36 per cent 
the point of insertion of the round ligaments was above the umbilicus, 
either just before or actually in the expulsive period. Of these 100, 
28 had the round ligaments higher on one side than on the other. 
In the majority of cases, the line made between the round ligaments 
was oblique. In most of the cases the line between these cases was 
oblique, in 71 primipare 48 times, 29 multipare 15 times and more 
often higher upon the left than upon the right side. Contrary to 
what is often believed, the same thing has been observed during the 
stage of dilatation and this at a time when actual delivery was still 
somewhat remote. In a series of 10 cases in which this phenomenon 
was very evident, the points of insertion of the round ligaments on 
both sides were three fingers’ breadth above the umbilicus in an oblique 
direction more than three hours before the forceps was applied. In a 
case of spinal deformity, six hours before the patient was delivered 
by forceps the round ligament was two fingers’ breadth above the 
umbilicus. In a case of highly deformed, rachitic pelvis, delivered 
by Cesarean section, in labor two days, twenty hours before the actual 
birth of the child, the same phenomenon could be observed. 

The Causation and Diagnosis of Tubal Pregnancy.—Hirscu 
(Zentralbl. f. Gyniik., 1920, Nr. 38) draws attention to some points in 
the etiology and diagnosis of tubal pregnancy. He describes three 
different points of diagnosis: First, when the patient under observa- 
tion is put into bed, an ice-bag over the abdomen, and given opium, it 
is possible to clear the outline of tumor made by the abdominal condi- 
tion and thus to separate it from the surrounding tissues. The second 
point for diagnosis in tubal pregnancy consists in the muscular action 
produced by large doses of preparations of ergot. The writer used 
secacornin; some have employed preparations of the pituitary gland. 
If the pregnancy is tubal, these substances do not cause the bleeding 
to stop. If the pregnancy is intra-uterine, these injections will stop 
the hemorrhage. A third symptom of value is the frequent appearance 
together of tubal pregnancy and ovarian cyst. Frequently while the 
case of tubal pregnancy is under observation there may develop a 
cystic swelling of the adnexa. This may be thought to be an increase 
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in the size of the tubal pregnancy produced by hemorrhage into the 
tube and it may be considered as a tubal abortion. When the case 
comes to operation, it is found that this cystic swelling was a cyst of 
the corpus luteum. In 18 cases of tubal pregnancy, Opitz found 7 
corpus luteum cysts and Fraenkel has observed one of these cysts to 
from three or four ectopic gestations. The writer has nothing to say 
concerning the reason for these phenomena, but has observed them and 
so have others. 
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The Problem of Cancer Control.—One of the most earnest students 
in this country, perhaps in the world, of the subject of cancer control, 


especially from the statistical standpoint, is Freperick L. HorrMan, 
whose book on the subject of cancer statistics is a masterpiece, of which 
he may well be proud. In a more recent article (Minnesota Medicine, 
1921, iv, 124), he states that the cancer problem is as baffling today, 
if not more so, as it has ever been. The subject is becoming more 
ramified as research in one direction or another proceeds and as new 
problems arise, or new discoveries are made. No one can today lay 
claim to a thorough grasp of the whole subject further than in broad 
outline, and even that is a task of considerable difficulty. When the 
Society for the Control of Cancer was formed, it was clearly realized 
that the main objective of its propaganda should be to arouse the gen- 
eral public to the menace of cancer increase and the hopeful effects of 
early diagnosis and surgical treatment in the early stages of the disease. 
It was for this reason decided not to call the society one for the preven- 
tion, but rather for the control of cancer. In other words, the aim of the 
society is to bring about a reduction in the death rate from cancer as 
the results of early methods of treatment, whether surgical or otherwise. 
Nothing of value is known at the present time that would justify the 
belief that cancerous processes can be prevented: but the knowledge 
of precancerous conditions leads to earlier diagnosis and treatment at 
a stage when the prognosis is generally quite favorable. Regardless 
of what the Society has done, and it has done much, there has not as 
yet been a marked effect on the cancer death rate. In some localities 
where the campaign has been most effective, the rate has unquestion- 
ably declined, on account of cases coming earlier to operation. But, 
in a general way, it may be said that the vast majority of cancer opera- 
tions still take place when the disease has reached an inoperable condi- 
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tion. Cancer is not only one of the most important causes of death, 
but the disease is increasing from year to year practically in all civilized 
countries. In the continental United States it may be conservatively 
estimated that during the past year there were not less than about 
90,000 deaths from malignant disease. On the basis of an earlier 
estimate, the approximate number of deaths from cancer is divided 
somewhat as follows: stomach and liver, 32,000: female generative 
organs, 12,500: peritoneum, intestine and rectum, 11,000: female 
breast 8500: cancer of skin 3500: cancer of the buccal cavity, 3500: and 
of other organs or parts, 13,000: a total of 84,000. This statement 
illustrates the wide diversity of the cancer problem and emphasizes 
the importance of considering the cancer question in detail, rather than 
in general terms, for methods of treatment applicable to one form of 
cancer may be wholly inapplicable, or partly so, to another form. The 
statement also illustrates the great importance of accurate death certifi- 
cation. It is lamentable that so many certificates should be sent in 
containing merely the term “cancer.” It is obviously of the first 
importance that the organ or part of the body affected should be 
stated, for it will not advance the cause of cancer control to deal with 
statistics limited to cancer mortality in general terms. It, no doubt, 
entails a certain amount of additional labor on the part of the doctor 
to fill out a certificate in detail, but by doing so much subsequent and 
more burdensome correspondence is avoided. The cancer death rate in 
the continental United States has been increasing from year to year, 
at the rate of about 2.5 per cent. per annum. There is no corresponding 
increase in the death rate of any other disease or group of diseases, and 
considering the vast amount of useful knowledge concerning the cancer 
problem, the increase reflects a lamentable apathy on the part of both 
the public and the medical profession toward the problem of the earliest 
qualified diagnosis, followed by the earliest radical method of treat- 
ment. Since the propaganda for cancer control is largely limited to 
urban communities, it will be of interest to point out that the cancer 
death rate of twenty representative American cities increased from a 
rate of 72 per 100,000 in 1904 to 89 per 100,000 in 1914 and to 94 per 
100,000 in 1918. Hoffman insists that this increase is real and not 
apparent. In fact, he states that the true increase in cancer 
liability is much greater, for operative interference has in the mean- 
time increased materially in efficiency. If it were possible to ascer- 
tain the number of successful cancer operations during the course 
of a year and, by means of a follow-up system, the number 
of successful cures within a given period of time, it would become clearly 
apparent that the liability to cancerous affections is possibly today 
50 per cent. greater than it was fifteen years ago. The control of the 
cancer death rate is primarily a surgical question for unless the offending 
cancerous mass is promptly removed in the early stage of the disease, 
death is a foregone conclusion. Hoffman directs our attention to the 
fact that the negative side of the cancer question is as important as the 
positive side. It is as urgent that we know or understand why cancer 
does not occur in certain races or in certain sections, as why the rate 
should be one of extraordinary and exceptional frequency. Cancer, 
for instance, practically never occurs among our native Indian tribes 
and another most significant phase of the problem, also generally 
ignored by those who should give consideration to the question, is the 
very rare occurrence of cancer of the female breast among the Japanese. 
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Considering the question of heredity, the conclusions derived from 
animal experimentation are diametrically opposed to the facts, as far as 
known, for the human race. Cancer is certainly not inherited in human 
beings in the same sense as a hereditary predisposition is frequently 
apparent in tuberculosis. Cancer is now so common a disease of adult 
life that the occurrence of cancer in more than one individual in the 
same family may be looked upon as an unusual coincidence. The cases 
of exceptional frequency sometimes reported, even granting the abso- 
lute accuracy of the facts, are in the nature of abnormalities, with only a 
slight bearing upon the practical side of the question. There are no 
reasons why a cancerous predisposition should not be inherited, or, in 
other words, why persons living the same kind of lives, in the same kind 
of environment, subject to about the same external influences, should 
not suffer likewise from cancerous affections, but no statistical evidence 
is available to prove that cancer is inherited in the accepted sense of the 
term, all the experiments on rats, mice and guinea-pigs notwithstanding. 
Much is said of cancer villages, cancer streets and cancer houses. But 
all investigations by qualified experts have shown the fallacy of the 
assumption other than as previously observed, that the general environ- 
ment, the topographic features, or perhaps the occupational pursuits 
may predispose to an excessive rate of cancer frequency. Occu- 
pational cancers are a fact and not a theory. Chimney-sweep’s 
cancer is unquestionably a direct result of soot irritation, just as 
roentgen-ray dermatitis is a direct result of roentgen-ray exposure. 
Here also an extended discussion would be necessary to illustrate 
the problem from a practical point of view. Roentgen-ray derma- 
titis, however, may be referred to as evidence of external conditions, 
within our knowledge and understanding, acting as causative fac- 
tors in malignant disease and there are no reasons for supposing 
that the true causative processes vary extensively from other forms of 
cancer than in occupational skin disease. An important phase of the 
cancer problem is the higher rate of frequency of cancer of the uterus 
among married than among single women. Investigation has also 
brought out the fact that cancer of the breast is relatively more frequent 
among the unmarried, and the same holds true of malignant ovarian 
tumors. Finally, Hoffman refers to the apparent difference in cancer 
occurrence according to economic status. There seems to be no serious 
question of doubt that cancer is more frequent among the well-to- 
do than among the poor: and since prosperity is practically the equiva- 
lent of hypernutrition, the conclusion seems justified that overnutrition 
is a predisposing factor of considerable importance. It is true that 
there is a divergence of opinion on this question, but Hoffman’s investi- 
gations conclusively proved to him that cancer is more common among 
persons of overweight than those whose weight falls below the normal 
standard. Since poverty and undernutrition or malnutrition, go 
practically together there is here another neglected field where special- 
ized research gives promise of useful results. 


Incidence of Cancer in Retained Cervical Stump.—Paraphrasing 
Hamlet’s famous soliloquy to the realm of gynecology, we might say, 
with respect to the type of hysterectomy that should be performed in 
removing uterine fibroids, “complete or incomplete” and indeed it is 
quite a question, since both sides have their noted advocates. PoLak 
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(New York State Jour. Med., 1921, xxi, 45) reminds us that squamous- 
cell cancer primarily starts from the squamous epithelium covering 
the mucous membrane of the vaginal portion of the: cervix; while 
adenocarcinoma either develops from cylindric epithelium covering the 
mucosa of the canal, or from that lining the glands of the cervix. 
These facts have a clinical significance when supracervical hysterectomy 
is employed as the routine procedure for the treatment of fibroid tumors 
of the uterus, for notwithstanding the habit of some operators to 
cauterize or cone out the cervical canal after supracervical amputation, 
the areas in the cervix from which cancer usually originates are not 
destroyed, and a review of the literature will show that epithelioma 
does occur in the retained cervical stump. The relative frequency 
with which this occurrence takes place should make any thinking gyne- 
cologist question the advisability of performing the supracervical 
procedure as routine, states Polak. During the past year, two 
cases of cervical cancer in the retained stump have occurred in his 
practice, both in married women who had borne children, after having 
had the supracervical portion of their uteri removed fifteen and five 
years before respectively, suggesting to him the idea of investigating 
the incidence of cancer of the cervix in fibroid tumors of the uterus. 
Unfortunately in this country but few clinics make serial sections of 
the uterus after its removal. This, however, is not the case in some of 
the foreign clinics where statistics show an incidence of about 2 per 
cent of undiagnosed cervical cancer, which more than counterbalances 
the increased risk which is charged against complete extirpation by 
those who favor routine supracervical amputation in fibroids, Com- 
paring his own mortality in 100 supracervical amputations, against 
100 total extirpations, the figures are 1.5 per cent for the supracervical 
procedure against 2 per cent for the total removal. In reviewing the 
reported cases and those reported in personal communications, the 
author finds that the occurrence of cervical cancer in the retained 
cervical stump is by no means uncommon, and as might be expected, 
it occurs at the age at which cancer usually attacks. As a result of 
his investigation into this subject, Polak concludes that cancer 
occurring in the retained cervix after supracervical operations for 
fibroids is a clinical and pathological entity and that it may be stated 
that cancer of the cervix occurs in approximately 2 per cent of all 
fibroid tumors of the uterus. The great majority of these cases occur 
at the cancer age, namely between forty and fifty, and in cervices that 
have been traumatized by childbirth operation or have been the seat 
of chronic cervical inflammation. The great majority occur in the 
portio or just within the external osJand are squamous-cell cancer, 
hence their point of origin is not removed by coning out the cervix. 
The interval of occurrence, excluding those cases in which the cancer 
has probably co-existed at the time of the operation, has varied from 
five to twenty-one years after the original operation. Consequently 
one cannot state positively that a given case of fibroid where the tumor 
is removed by the supracervical method, has not or will not have cancer 
changes in the cervix. Polak believes, therefore, that the routine 
employment of supracervical hysterectomy in those fibroids which 
need operation should be abandoned, and that partial removal of 
the uterus should only be employed when the cervix is free from injury 
or disease in the nulliparous woman. 
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Experimental Streptococcus Empyema; Attempts at Prevention and 
Therapy by Means of Vaccine and Serum.—The importance of strep- 
tococcus empyema has not only decreased but has become intensified 
during the last year or so by its occurrence as a fatal sequel to influenza 
as well as in its previous relation to spontaneous bronchopneumonia 
and bronchopneumonia after measles. Gay and Stone (Jour. Inf. 
Dis., 1920, xxvi, 265) undertook the present study, not simply in an 
effort to proceed toward a possible practical method of treating strepto- 
coecic empyema, but in.a desire to contribute some information to the 
larger question of streptococcic immunity as a whole. The experi- 
ments were conducted on rabbits by means of a single pure strain 
isolated from the lung of a fatal case of bronchopneumonia complicated 
by empyema and pericarditis, and though culturally of the S. pyogenes 
group, was immunologically unclassified. Beef infusion broth, Pb. 
7.2 to 7.4 and containing either 1 per cent glucose or 5 per cent sterile 
fresh rabbit serum was the medium employed. In counting the bacteria 
it was found that the Wright method, when checked by the gravi- 
metric tests, gave accurate and consistent results. The particular 
strain was not markedly pathogenic for rabbits by intravenous inocu- 
lation. Attempts to increase the general invasive properties of the 
cultures for rabbits were unsuccessful, as were all attempts to produce 
bronchopneumonia by bronchial insufflation. Empyema could be pro- 
duced, however, by injecting small quantities of, broth cultures into 
the pleural cavity, particularly when subcultures from the pleural 
fluid of an animal with fatal empyema which had been passed through 
the pleura of several animals were employed. Death occurred in from 
one to seventeen days, the average being five days. Of 103 rabbits 
injected by a constant dose of a uniform passage culture, 102 showed 
involvement of one or both chests, with or without pericarditis. There 
was no evidence of an elective localizing affinity with the strain used. 
If sufficient amounts of killed and, subsequently, living cultures of 
streptococci were given over a considerable period of time, protection 
against empyema occurred. The total number of bacteria injected, 
rather than the number of injections seemed to be the decisive factor. 
The immune serums produced gave positive agglutination reactions at 
55° C. in dilutions of from 1: 400 to 1:12,800. The technical difficulties 
were surmounted by using a constant homogeneous suspension made by 
the addition of phenol in a final concentration of 0.2 to 0.5 per cent 
to a 24-serum broth culture. The serum of the animals in which 
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active immunity had been proved by intrapleural inoculation was 
found to vary in tropin content of from five to eighty times that of 
normal rabbit serum. Satisfactory precipitin reactions were obtained 
by the immune serums used for therapeutic purposes, the antigens con- 
sisting of extracts of ground and dried streptococci. It was shown 
that the immune sera which contained strong antibodies may have 
a preventive and curative action when given before, with and after 
the infecting intrapleural dose of bacteria. Attempted vaccine therapy 
of the localized empyema gave consistently negative results. The 
authors conclude that although distinct results in the prevention of 
experimental empyema and, in rare instances, the cure of empyema 
may be produced by the use of immune serum from rabbits, they have, 
as yet, no evidence of a sovereign or even encouraging serum therapy 
to offer and that no optimistic conclusions can be drawn from their 
results as to the possibility of protecting human beings against localized 
streptococcus infections or, specifically, against empyema, owing to 
the large amount of vaccine and the prolonged nature of treatment 
required. 


Experimental Streptococcus Empyema; Eleven Attempts at Dye 
Therapy.— An interesting attempt to develop the value of dye therapy 
in the treatment of localized infections is described by Gay and Mor- 
RISON (Jour. Inf. Dis., 1921, xxviii, 1) wherein the workers are event- 
ually forced to conclude that “there is little certainty of the ultimate 
usefulness of dyestuffs as disinfectants in actual bacterial infections.” 
The opportune availability of the pleural cavity for localized infections 


and the ready accessibility for any indicated subsequent manipulation 
were well known to the investigators so that their principal interest 
lay in developing an indisputable method for demonstrating the efficacy 
of the dyes in combating definite bacterial infection. Rabbits were 
the animals chosen for experimental purposes and these were injected 
intrapleurally with streptococci as the needs of the experiments required. 
The disinfectant and bacteriostatic effects of various dyes were tested 
out in vitro, not only upon the strains of streptococci but also upon 
B. typhosus and staphylococcus. It was shown by these means that 
streptococci succumb much more readily to the action of any one 
of a long series of dyes than does B. typhosus or even staphylococcus 
and that the most actively inhibitory dyes came from the triphenyl- 
methane and acridine groups. This was true to a lesser degree when 
the dyes were introduced into tubes of active pus removed from involved 
thoracic cavities. But when introduced into the pleural cavities of 
living animals suffering from empyema the sterilizing powers of the 
dye, in dosage and concentration many times that employed in vitro, 
were insignificant and readily offered the menace of toxic action from 
the dye itself. It may be that the dye inhibits or kills many of the organ- 
isms but probably some are held deep in the meshes of the fibrin and 
these subsequently proliferate. This latter hypothesis presents because 
there is no reason to believe that the organisms became dye-fast. As 
correlative problems, the authors proved that acriflavine, the most 
potent dye against streptococci, does, in strong concentration inhibit 
phagocytosis and that the reaction upon bacterial culture is the same 
in the presence as in the absence of oxygen, thereby eliminating a ques- 


PATHOLOGY AND BACTERIOLOGY 621 


tionable feature in the intrapleural use of the dye. The value of the 
dye as an adjuvant to immune serum is of such insignificant quantity 
as to render it almost totally impractical. 


The Experimental Transmission of Encephalitis Lethargica to a 
Monkey.— Following the production of a hemorrhagic encephalitis in 
a monkey by V. Wiesner and of epidemic encephalitis by Strauss, 
Hirshfeld and Loewe in both monkeys and rabbits with brain emul- 
sions and nasopharyngeal secretions, McInrosu and TURNBULL (British 
Jour. Exp., Path. 1920, i, 89) reported the successful transmission 
of encephalitis lethargica to a Patas monkey after more or less indif- 
ferent vesults were obtained when material from eight fatal cases was 
inoculated into monkeys. In the present experiments, filtered and unfil- 
tered human brain emulsions, which had been immersed in 33 per 
cent. glycerin for fourteen days were injected intracerebrally and 
intraperitoneally. A Macacus rhesus monkey received the unfiltered 
emulsion and the Patas monkey the filtered. Although the rhesus 
monkey showed evidence of drowsiness in about two weeks after inocu- 
lation, no inflammatory lesions in the brain could be demonstrated 
on necropsy. The Patas monkey, however, recovered from the inocu- 
lation in a week, but several weeks later developed a severe fit, dying 
nine days later. The histological changes reproduced, in exaggerated 
form, the chief characteristics of human encephalitis lethargica. This 
consisted of inflammatory infiltration, confined to the areas chiefly 
affected in the human disease. An emulsion of the cord and basal 
nuclei of the Patas monkey were inoculated into three other monkeys, 
one of which was developing symptoms not unlike those of the Patas 
monkey. The results of the inoculation of brain emulsions, from the 
Patas monkey were further reported upon by MclIntosn (British 
Jour. Exp. Path., 1920, i, 257). The one animal which showed symp- 
toms, presented at autopsy acute inflammatory changes, consisting of 
glial proliferation, slight perivascular infiltrations of glial cells and 
lymphocytes as well as congestion, hyaline thrombi and multiple 
hemorrhages in the perivascular sheaths along with such degenerative 
changes as chromatolysis and protoplasmic vacuolation of the ganglion 
cells. Emulsions of the spinal cord and brain from this monkey were 
then inoculated under the dura and subcutaneously into two monkeys 
and three rabbits. One monkey showed no abnormal signs while the 
baboon appeared to be out of sorts nine days after inoculation, which 
condition persisted for a week and then disappeared. The animal died 
four months later, after a fit. Two of the rabbits presented choreiform 
movements. The brain sections of one of these showed a few small 
cellular infiltrations. At the same time a monkey, kept as a control 
with an inoculated monkey, developed symptoms identical with those 
of the inoculated animal. The author believes the spontaneous case 
is additional proof “that the successful transmission in series of experi- 
mental encephalitis to monkeys and rabbits has completed the experi- 
mental proof necessary to show that the disease is caused by a living 
virus.” 


The Viability and Growth of B. Typhosus in Bile. Various workers 
have held conflicting views regarding the action of bile and bile salts 
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on the members of the colon-typhoid group of organisms, some believ- 
ing the material to be bactericidal, some thinking that it is not inhibi- 
tory, while others believe that some of the organisms are killed at first, 
with a subsequent proliferation of the survivors. BreckwirH and Lyon 
(Jour. Inf. Dis., 1921, xxviii, 62) attempted to ascertain the viability 
of a given strain of B. typhosus in bile, as well as its ability to multiply 
in bile. Seven specimens of bile, including five human, one rabbit and 
one beef, were sterilized at fifteen pounds’ pressure for fifteen minutes 
and were seeded with two 2 mm. loopfuls of a twenty-four-hour broth 
culture of a strain of B. typhosus which had been isolated from a 
varrier. It was found that this organism was long-lived in the human, 
rabbit and ox bile. To determine the rate of growth, four specimens 
of beef bile were pooled, autoclaved as before and 100 c.c. quantities 
were inoculated with 0.5 c.c. of a twenty-four-hour broth culture. 
Plate determinations, according to the methods for counting milk and 
water, were made at intervals of one-half, one, one and a half, two, 
three, four, six, eight, twenty-four and forty-eight hours. As a control, 
beef broth of the same reaction as the sterilized bile (P, 8.4) was 
inoculated and similarily examined. It was noted that the bacteria 
suffered a high mortality in the early hours of incubation in the beef 
bile. This was followed by a bacteriostatic action with a later “slow 
but progressive proliferation,’—facts, as the authors indicate, which 
confirm some of the observations of Jordan and Ecker. 


Fate of Microérganisms Introduced into Isolated Loops of the 
Intestine.—In order to test the validity of the assumption that patho- 


genic organisms are killed or inhibited in the intestinal tract—particu- 
larly “by the antagonistic action of the normal intestinal flora—”’ 
Erskamp and Park (Jour. Inf. Dis., 1921, xxviii, 67) introduced by 
means of a hypodermic needle, 5 c.c. of various bacterial suspensions 
into the ligated loops of both duodenum and jejunum of 26 dogs. 
From within two to five or even twelve hours the animals were killed 
and aérobic plated determinations were made by the dilution methods 
of milk and water analysis. It was found that S. lutea completely 
disappeared from both loops within two hours and B. violaceus within 
five hours. S. aureus became greatly reduced in number in the jejunal 
loop within three hours and disappeared from both loops within twelve 
hours, as did the spores of B. subtilis, while red yeast disappeared from 
the duodenal loop in twelve hours. B. typhosus was markedly reduced 
in numbers within five hours. The experiment with streptococci were 
inconclusive and the spores of B. anthracis were not killed. Samples 
of the intestinal contents withdraw from each loop immediately after 
infection of microérganisms were incubated aérobically and anaérobi- 
cally and counts of these were made at the time of necropsy. Practically 
no bacterial destruction was found in the incubated contents, except 
in the instance of S. lutea. There was an appreciable multiplication 
of S. aureus after longer incubation “in spite of the presence of 
numerous, presumably antagonistic forms.” The authors conclude 
that many bacteria injected into isolated loops of the intestine of dogs 
are destroyed in from two to seven hours, that the destruction is 
not due to the antagonistic action of the normal intestinal flora and that 
there is evidently a distinct antibacterial mechanism in the intestine, 
the nature of which is at present unknown. 
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HYGIENE AND PUBLIC HEALTH 


UNDER THE CHARGE OF 


MILTON J. ROSENAU, M.D., 
PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL, 
BOSTON, MASSACHUSETTS, 
AND 
GEORGE W. McCOY, M.D., 


DIRECTOR OF HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SERVICE, 
WASHINGTON, D. C. 


The Comparative Toxicity of Thymol and Carvacrol (Isothymol).— 
Livineston (Public Health Rep., 1921, xxxvi, 1317)found that for rabbits 
there was but little difference between thymol and the isomer, 
carvacrol, though the indications were that the latter was slightly more 
toxic. Work on earthworms and paramecia gave results showing no 
material difference in the toxicity of the two substances. Carvacrol 
can be produced much more cheaply than can thymol and has the 
advantage of being readily produced in any quantity from materials 
of domestic origin, while thymol is obtained abroad. 


Bacteriologic Studies of the Upper Respiratory Passages (the Influ- 


enza Bacilli (Pfeiffer) of the Adenoids and Tonsils)—Pitor and 
PEARLMAN (Jour. Inf. Dis., 1921, xxix, 55) state that Gram- 
negative, polemorphic, hemoglobinophilic bacilli, showing a preference 
for heated blood agar and revealing the characteristic property 
of symbiosis, were isolated and identified in 40.9 per cent of 
extirpated adenoids and in 53.9 per cent of the excised tonsils from 
115 persons. In the nasopharynx they were present in 40 per cent 
of 25 persons and in fewer numbers. The tonsils and adenoids, there- 
fore, are foci in which influenza bacilli (Pfeiffer) commonly flourish. 

The Incidence of Pneumococci, Hemolytic Streptococci and Influ- 
enza Bacilli (Pfeiffer) in the Nasopharynx of Tonsillectomized and 
Non-tonsillectomized Children.— Meyer, and PEARLMAN (Jour. 
Inf. Dis., 1921, xxix, 60) found that pneumococci, hemolytic strepto- 
cocci and B. influenz were often found in the nasopharynx of normal 
children. The; incidence and numbers of hemolytic streptococci 
and influenza bacilli in the nasopharynx is decidedly less in the 
children whose adenoids and tonsils had been removed. In case of 
the pneumococcus the numbers are less in the same children than in 
those whose tonsils were present. The removal of tonsils and adenoids 
reduces the number of certain bacteria in the oropharynx and naso- 
pharynx, but does not cause their disappearance. 


The Diphtheria Bacilli and Diphtheroids of the Adenoids and 
Tonsils.—Pitor (Jour. Inf. Dis., 1921, xxix, 62) studied cultures 
made of the excised adenoids of 100 children and revealed B. 
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diphtheriz in 12. The crypts of the extirpated faucial tonsils of 
the same persons harbored the bacilli in 12. When present in the 
tonsils the bacilli also occurred in the adenoids of the same person. 
In the tonsillar crypts the diphtheria bacilli were usually more numer- 
ous than in the adenoids. Two of the twelve strains were virulent; 
one showed attentuated virulence; three were pathogenic in large 
doses of the first culture while subsequent cultures were without 
virulence; the remainder were totally avirulent. Diphtheroids occurred 
in 30 of the adenoids and in 17 of the tonsils; when present in both 
they were decidedly more numerous in the nasopharyngeal vegetations 
than in the tonsillar crypts. 


The Standard Treatment for Malaria.—Bass (Public Helth Rep., 
xxxvi, 1502) regards as “most effective and practical” the follow- 
ing method which has been recommended by the National Malaria 
Committee and approved by the U. S. Public Health Service: “For 
the acute attack, 10 grains of quinine sulphate by mouth three 
times a day for a period of at least three or four days, to be followed 
by 10 grains every night before retiring for a period of eight weeks. 
For infected persons not having acute symptoms at the time, only the 
eight weeks’ treatment is required. The proportionate doses for 
children are: Under one year, } grain; one year, 1 grain; two years, 
2 grains; three and four years, 3 grains; five, six and seven years, 4 
grains; eight, nine and ten years, 6 grains; eleven, twelve, thirteen 
and fourteen years, 8 grains; fifteen years or older, 10 grains.” The 
advantage of such a uniform treatment are set forth. 

Some Suggestions Concerning the Bacteriological Diagnosis of 
Human Botulism.—Meryer and Geiger (Public Health Rep., xxxvi, 
1313) report the result of attempts at isolation of the botulimus 
organism from feces and organs of those sick of this disease or who 
have died of the poisoning. Details of technic are given and the 
prediction made that fecal examinations will prove of diagnostic value. 

Suggestions for a Broader Application of Gambusia for the Purpose 
of Mosquito Control in the South.—Hi_pEeBRAND (Public Health Rep., 
xxxvi, 1460) calls attention to the usefulness of top minnows (Gambusia) 
in the control of mosquitoes. The fish are particularly useful in stand- 
ing or sluggish water, but vegetation and floatage interfere with their 
activities. A plan is outlined for popularizing them. 


Notice to Contributors.—All communications intended for insertion in the 
Original Department of this JourNat are received only with the distinct under- 
standing that they are contributed exclusively to this JOURNAL. 

Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this JourNat, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished 
to authors, providing the request for them be written on the manuscript. 

All communications should be addressed to— 

Dr. Morris Piersou, 1913 Spruce St., Philadelphia, Pa., U.S. A. 
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CONVENIENT 


A Complete Food 


REQUIRES NEITHER COOKING 
NOR THE ADDITION OF MILK 


Obviates mariy of the difficulties that 
are generally connected with the 
prescribed feeding of infants. 


Easily prepared to meet the changing 
needs of the individual infant. 

Very reliable—prescribed by the med- 
ical profession for over one-third of 
century. 


AVOID IMITATIONS 


Samples and Printed Matter Prepaid 


HORLICK’S, Racine, Wis. 


Smith™ 


BRAND 
= 


DEPENDABLE DIGITALIS 


is grown by Upsher Smith, Ph.C., at Foxglove Farm, 
Wayzata, Minnesota, cut at time of maximum potency 
ind dried rapidly to avoid undue decomposition. The 
leaf is cleaned and assayed biologically by a leading 
pharmacologist, using the Hatcher cat method—which 
gives physicians a guide as to the therapeutic action 
'o be expected. Standard toxic dose:—65 mgms. of 
dried leaf per kg. of cat. 


CAPSULES FOLIA-DIGITALIS (Upsher Smith). 
Each contains 1 grain (65 mgms. or one cat unit) of the 
standard leaf, ily assimilated, prompt and efficient in 
ictlon, representing the entire active constituents of the leaf. 
Morestable and uniform than theinfusion. More accurate 
in dosage than the tincture. (Jn bottles of 24, 500 and 1000) 
TINCTURE DIGITALIS (Upsher Smith). U.S. P. 
spo 10 minims representing one grain of the standard 
eaf or one cat unit. The same high grade, biologically 
tested tincture as was supplied to the U. 8. Army during the 
war, (In 1 oz. bottles) 
Interesting brochure on application to Dept. S._ Have your 
druggist and hospital use ‘Upsher Smith’ brand Digitalis—in 
Capsule or Tineture form. 


UPSHER SMITH, Inc., 322 S. 4th St., Minneapolis, Minnesota 


MADE IN PHILADELPHIA 
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Sphygmomanometers 


Toemploy ourinstrument-makers dur- 
ing the business depression we put all 
on Sphygmomanometers, and now have 
a large stock ready for shipment, and 
more coming through. 


On every order accompanied by check, 
money order or draft, we will allow 


20% discount 


on List Prices 


Folding Type. $30.00 
Desk Type, $25.00 


Write 
for 
Bulletin 
SA 


Precision Thermometer and Instrument Co. 
1434-36-38 Brandywinej St. - Philadelphia, Pa. 


Trade Mark Registered. 


Gluten Flour 
40% GLUTEN 
Guaranteed to comply in all respects to 
gtandard requirements of U. S. Dept. of 
Agriculture. 
Manufactured by 
FARWELL & RHINES 
Watertown, N. 


Horlicks Malted Milk 
The Original 
it 
MLSS 
on! 
GROWN MINNESOTA . 
21 


Starch-free 
Bread 


A real adjunct in the 
management of 


DIABETES 


STRICTLY NON-CARBOHYDRATE BREAD, MUFFINS, BISCUITS, PASTRY, ETC., 
CAN BE MADE EASILY BY YOUR PATIENTS FROM 


Put up in carefully L | > ha E R 5 Sold by leading 


measured boxes RED CASEIN druggists or sent 


one for each day D t A a E Y i{¢ directly to your 


A month’s supply (30 patients with easily 


boxes) $4.85 F | followed recipes 


Made by LISTER BROS., Inc., 405 Lexington Ave., New York 


IN DIABETES 


A proper diet with the administration of alkali will go 
far towards lessening the production of acetone bodies. 
To obtain good results alkali should be fed as evenly as 
possible throughout the twenty-four hours and in suffi- 
cient amount to keep the urine always neutral. 


KALAK WATER makes possible the administra- 

tion of alkali in large amounts and in an agreeable 

fashion —an important matter when patients must 
take alkali for weeks, months or years. 


Each 
severe of the Kalak Water Company of N.Y. 


bi f sodium, ‘ 
23 City Hall Place, New York City 


magnesium. 


NEODIARSENOL 


(Neoarsphenamine) 


As a result of more than two years research work a method of 
control of toxic by-products in the manufacture of Neodiarsenol 
has been perfected. 


In addition to possessing in the highest degree the physical 
and clinical features desirable, Neodiarsenol now offers chemical 
purity and biological results heretofore unequalled. 


If you have occasion to use arsenicals this merits your atten- 
tion. Detailed literature and latest price list will be sent upon 
request. 


Neodiarsenol may be obtained through your dealer, or direct 
from any of our offices. 


DIARSENOL COMPANY, 


BOSTON BUFFALO ATLANTA 
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HUNGER 


IS 


the GREATEST DRIVING FORCE in 
LIFE 


Dietetic restrictions tend to intensify it. 
Such is the case in the treatment of 


DIABETES and OBESITY 


Ability to satisfy this HUNGER frequently determines thi 
degree of success in treatment. No one knows this bette: 
than the experienced physician. 


This explains why CELLU FLOUR meets with increasing 
favor among leading specialists. 


CELLU FLOUR is especially well adapted to satisfy the dia 
betic’s hunger. It has no food value but serves to mak: 
satisfying food substitutes. It does not strain a diabetic’ 
tolerance in any way. Consequently, it can be used freel: 
even in the severest cases. 


Incidentally, its use in the milder cases assures a large! 
margin of safety. 


Recipes furnished 
Sample to physicians and institutions 


THE CELLU FLOUR MILL 


2600 WEST CHICAGO AVENUE CHICAGO, ILL. 
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NEOARSPHENAMINE 


Should be judged by the 
CHEMOTHERAPEUTIC INDEX—z.e., 


the relationship of the maximum tolerated to the 
minimum curative dose. 


Neoarsphenamine (D.R. I.) has been vastly im- 
proved in the past six months by our research depart- 
ment. The drug is now less toxic, more soluble, and 
its curative effects greater. 


The Chemotherapeutic Index is the highest 


ever obtained for any arsenical compound | 


DERMATOLOGICAL RESEARCH INSTITUTE, Inc. 


1720-26 Lombard Street, Philadelphia, Pa. 
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“RADIUM 


TUBULAR APPLICATORS—NEEDLE APPLICATORS—FLAT APPLICATORS 
and APPLICATORS of SPECIAL DESIGN 


COMPLETE INSTALLATIONS of EMANATION APPARATUS 


Sold op Basis of U. S. Bureau of Standards Correspondence invited iy Ne 
Certificate Physical, Chemical and Medical Departments 


THE RADIUM COMPANY OF COLORADO, INC. 
Main Office and Reduction Works—DENVER, COLORADO, U. S. A. 


. BRANCH OFFICES LONDON 
122S Michigan Ave., Chicago 50 Union Square, New York PARIS 
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Happy, healthful winter days at 


(HALFONTE-HADDON HALL 


ATLANTIC CITY, N. J. 


These two most favored of Atlantic City’s famous 
hotels are now combined in ownership and manage- 
ment. The homelike comforts and hospitality, which 
made each so individual for many years are theirs 
combined — with added facilities and greater charm. 
Beautiful pavilions and sun parlors. Broad deck-porches 
overlooking the sea. Pleasant sunny rooms. Mild sun- 
shine and air. New vigor in the ozone of 
the salt sea. food, y cooked, perfectly 
served, Golf club privileges. 


aa ‘+-On the Beach and the Boardwalk. American Plan Only. 
me Angee Write for illustrated folder and rates. 


and LIPPINCOTT COMPANY 
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SILA SAM 


(SILVER-ARSPHENAMINE-METZ) 


The sodium salt of silver-diamino-dihydroxy-arsenobenzene 


Relative infrequency of reaction, rapid disap- 
pearance of contagious lesions, and general 
therapeutic effectiveness seem to indicate that 
Silver-Salvarsan is a drug of real value in the 
treatment of syphilis. 


Silver-Salvarsan requires no alkalinization and 
its ease of administration commends it to many 
practitioners. 


More than two million injections 
of Silver-Salvarsan have been 
given in the United States and 
abroad. 


TRADE MARK REG. U.S. PAT. OF¥, 


HAMETZ_ LABOR: ATORIES, 


One-Titenty-Two Hudson Street, New York 
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What the Label Means 4 


“HE Diphtheria Antitoxin that bears the 
Parke, Davis & Company label is a highly 
concentrated product that contains a minimum 


of total solids. 


It is given a three-year dating, and to make 
unsparing compensation for a possible shrink- 
age of antitoxic power we add a 40% excess 
to the number of units indicated by the label. 
Thus a package represented as one of 10,000 
units actually contains 14,000 units at the time 


of marketing. 

When you inject our Diphtheria Antitoxin 
you may do so with the assurance that you are 
employing a product which is unsurpassed in 
refinement, potency, concentration, absorba- 


bility and purity. 


Parke, Davis & Company 


San, 


THE ANTITOR 
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For the Average Case of INSOMNIA 


ADVANTAGES: 


circulatory organs. 


the dose. 


ADALIN 


Bromdiethylacetylcarbamide 


Accepted by Council on Pharmacy, A. M. A, 


1. Occupies a place midway between the powerful hypnotics and 
the mild and unreliable sedatives. 


. Tasteless and well tolerated by the stomach. 
. Free from any depressing influence upon the respiratory and 


. Can be utilized either as a sedative or hypnotic, according to 


HOW SUPPLIED 


Powder in ozs. 


GOGO 


In 5 grain tablets, tubes of 10 and bottles of 25 tablets; 


Literature on Request 


WINTHROP CHEMICAL COMPANY, Inc. 
189-191 Franklin Street, New York, N. Y. 
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Fourth Edition 


Practice of Medicine 


A MANUAL FOR STUDENTS AND 
PRACTITIONERS 


By HUGHES DAYTON, M.D. 


Associate Attending Physician, New York Hospital; 
Attending Physician, Hudson Street Hospital; 
Formerly Instructor in Physical Diagnosis, 
Cornell University Medical School, 

New York 


Small 12mo, 328 Pages. 


Thoroughly Revised 


Cloth, $2.25, net 


N THE PRESENT REVISION the same 
principles have been followed as in former 


editions. While the entire volume has been 
thoroughly revised, the principal changes have 
been necessitated by advances in the knowledge 
of infectious diseases; functional affections of the 
heart and diagnostic methods. Under the head- 
ings of Diagnosis have been mentioned a few 
of the most important differential points of each 
disease. This popular epitome meets the every- 
day needs of the practitioner for quick refer- 
ence in addition to its wide usage as a student's 
text. 


New (2d) Edition 


Roentgen Interpretation 
By GEO. W. HOLMES, M.D. 


Roentgenologist to the Massachusetts General Hospital 
and Instructor in Roentgenology, Harvard 
Medical School 
AND 


HOWARD E. RUGGLES, M.D. 


erm ge to the University of California Hospi- 
tal and Clinical Professor of Roentgenology, 
University of California Medical School 


Octavo, 228 pages, with 184 illustrations 
Cloth, $3.25, net 


NX] OTWITHSTANDING the great popularity 
4 N of the first edition of this work the new edi- 
tion will surpass it, as the distinguished authors 
have taken full advantage of the opportunity to 
improve and enlarge it. The new material, the 
numerous and illuminative illustrations, such 
tables as those showing “The Findings in the 
More Common Bone Lesions for Use in Differ- 
ential Diagnosis” and on the “Appearance of 
Centers of Ossification,”’ and finally the clear cut 
and authoritative discussion of technic, insure 
the book’s being, more than ever, of “practical 
value to those in search of a working knowledge of 
Roentgen Interpretation.” 
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DISEASES of the 


WITH SPECIAL 


REFERENCE TO 
DIGESTIVE ORGANS DIAGNOSIS AND 


TREATMENT 
By CHARLES D. AARON, Sc.D., M.D. 


Professor of Gastro-enterology and Dietetics in the Detroit College of Medicine and Surge: 
Consulting Gastro-enterologist to Harper Hospital. 


Octavo, 904 Pages, with 164 Engravings, 48 Roentgenograms and 13 Colored Plat: 
Cloth, $10.00, net 


HE PHYSIOLOGY OF DIGESTION has been considered from the view- 

point of the clinician rather than from that of the physiologist.’’—-This 
significant line occurring in the preface is indicative of the basic plan of the entire 
work. Throughout, it is the clinical side that is emphasized. Dr. Aaron was a 
pioneer in this field, his literary and professional activities for some thirty years 
playing no little part in bringing this specialty to the forefront of interest. This 
book reflects this ripe experience. 


Incorporated in this work is everything, known and approved of today by medical science, in 
the diagnosis and treatment of digestive diseases. Sound clinical practice is found on every pag: 
The technic of the many diagnostic tests and reactions and the use of the various apparatus and 
instruments employed both for diagnostic and therapeutic measures, are given in every case 
Another feature that will appeal to the specialist, practitioner and surgeon alike, is the many 
prescriptions given under the various diseases. The plan of the book enables you to find the 
desired information in a moment, for following the physiologic path of the digestive tract, it takes 
up in orderly succession the diseases of the MoutH, PHARYNx, ESOPHAGUS, STOMACH, LIVER, 
GALL-BLADDER, BILE-DUCTS, PANCREAS, SMALL INTESTINE, VERMIFORM APPENDIX, CEcuM, 
CoLon, SIGMOID FLEXURE, RECTUM AND ANUS. 


This edition is 86 pages larger than the last, and contains a number of new colored plates, 
roentgenograms and engravings. Of the wealth of new material, particular attention should 
be called to the following—the StomacH TuBE and the qualitative and quantitative analyses 
showing the actual condition of the gastric functions—the tests and reactions for the diagnosis 
of CaRcINOMA, including the Wolff-Junghans, Gluzinski, Salomon, tryptophan, hemolytic, anti 
tryptic, cytodiagnostic, blood-sugar tolerance and others. Also the new aad bngnidiont application 
of the DUODENAL TUBE in diagnosis and the technic of non-surgical biliary-tract drainage to remove 
biliary stasis, eliminate infection and reduce gall-bladder and bile-duct inflammation. The 
reactions of duodenal enzymes in health and disease are shown in colored plates. This enables 
the practitioner to check up his tests. The clinical ensemble of diseases of the liver, gall-bladder and 
pancreas, and the broad medical treatment of the present day are covered in three valuable chapters 


Recent methods of EXAMINING THE F EcEs are given, enabling the detection of the more minut 
disturbances of the intestinal functions. Also full details on the administration of the variou 
Test Diets and the TEst-pIET STOOL FINDINGS in each one of the diseases of the digestive organ 
To the ROENTGEN Ray a special chapter is devoted, beautifully illustrated with 48 selected 
roentgenograms. There is much new matter on DiereTIcs, a full dietary being given for eac! 
digestive disorder. HYDROTHERAPY, MINERAL WATERS, MASSAGE AND ELECTRICITY are full: 
covered in an up-to-date manner. The full technic is given of the use of bougies, the esophago 
scope and the roentgen ray in the diagnosis and treatment of the diseases of the EsopHac 
There is a full discussion of NEUROsEs resulting in motor, sensory or secretory disturbances, 
the author giving the pharmacodynamic and the physiologic tests in detail so that the clinician 
can employ them readily. The quinine and urea injection treatment that has revolutionized th 
treatment of internal hemorrhoids is also given in full detail. 


To sum up, the many new methods of investigation, physical, chemical 
microscopical, and clinical, have given greater certainty in dealing with obscure 
pathologic processes. This work covers them all and gives every needed detail and, 
let us repeat, treats of its subject throughout in a sound clinical manner. 
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Just Ready 


MacKee—X-Rays and Radium in the 


Treatment of Diseases of the Skin 


T= advent of this book was eagerly awaited not only by the specialists in Roentgenology 
and Dermatology but by practitioners. There is no work today comparable to it—it is 
unique—and to obtain the information the physician must have to employ x-rays properly for 
therapeutic purposes, this book is essential. 


To a greater extent each year x-RAYS and RADIUM are being employed in the treatment of 
utaneous diseases. They constitute the most important single remedies in the armamentarium 
of pure dermatology. Unfortunately they are dangerous agents in unskilled hands. Every 
physician who employs x-RAYsS and RADIUM should have a thorough training, and should possess 
modern knowledge and equipment. There is today fairly exact knowledge of the nature, biological 
action, therapeutic effects and technic of x-rays and radium, and the physician should acquire 
this knowledge before attempting to employ these agents for the relief of human ailments. This 
work correlates the specialized training of the dermatologist and roentgenologist, and includes 
the essential elements of physics and biology. 


There has been a persistent call for the right book on this subject and we believe that Dr. 
MacKee, out of his long clinical experience, has written it. In addition to the sections on the 
various cutaneous affections the chapters on Apparatus, Tubes, Measuring X-ray Dosage, Prac- 
tical Roentgen-ray Technic (Unfiltered), Technic for the Beginner, Filtered Roentgen-ray Technic, 
Radium Technic, Clinical Effects of Rz idium and Roentgen Rays on the Skin, Action of X- rays 
and Radium on Pathological Tissue and General Therapeutic Considerations will be found most 
practical and instructive, while the value of the chapter on The Medico-legal Relations of Roent- 
gen Therapy and Radium Therapy will be appreciated by all. 


By GEORGE MILLER MacKEE, M.D., Assistant Professor of Dermatology and Syphilology, 
College of Physicians and Surgeons, Columbia University; Consulting Dermatologist and 
Syphilologist, St. Vincent's Hospital, New York, etc. Octavo, 602 pages with 250 engravings 
and 22 charts. Cloth, $9.00. 


THE EVOLUTION OF DISEASE 


WITH A DISCUSSION OF THE IMMUNE REACTIONS OCCURRING 
IN INFECTIOUS AND NON-INFECTIOUS DISEASES 


TONE can speak with greater authority than The Pasteur Institute on 
IMMUNITY, ANAPHYLAXIS and ANTI-ANAPHYLAXIS. This little volume re- 
flects their views and presents the results of their research and experimental 
work. It also gives the clinical applications of their important discoveries in the 
treatment of chronic morbid states. The principles are clearly given of the 
ANTI-ANAPHYLACTIC TREATMENT by ENTERO-ANTIGENS, together with case 
histories showing the results achieved. 
By PROF. J. DANYSZ, Chef de Service, Institut Pasteur, Paris. Translated by FRANCIS M. 


RACKEMANN, M.D., Assistant in Medicine, Harvard Medical School. 12mo, 194 pages 
Cloth, $2.50, net. 
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Dariers Dermatology 


q For this second edition, Professor Darier subjected his book to searching and far-reachin, 
revision, incorporating also the notes made by Professor Jadassohn of Bern in the transla 
tion of the first edition into German. Thus the American edition has the added advantag 
that in turn Dr. Pollitzer has added notes on conditions peculiar to American practice, an 


from his own rich experience in clinical dermatology. 


q From the wealth of new material we would 
single out particularly those sections dealing 
with Anaphylaxis, Phagedena, the Sarcoids, 
the Gangrenes, the Cutaneous Atrophies, 
Inguinal Epidermophytosis and the Der- 
matomycoses. The review of the general 
interpretation of Tuberculosis, Congenital 
Syphilis and the Xanthomata has been 
notably modified; much new matter has 
been injected on the Dyskeratoses, Cuta- 


neous Diphtheria, the Leishmanioses, th: 
Cutaneous Leukemias, the Tophi of Gout 
and on the Serodiagnosis of Syphilis an 

treatment with the Arsenobenzols. The 
third part of the book Therapeutic Notes has 
been rewritten in an endeavor to make the: 

still more practical and to emphasize recom 

mendations dictated by personal experienc: 
as to the choice of medication and the errors 
to be avoided. 


q The first twenty-two chapters are given over to Morphology—the eruptive lesions ani 
non-eruptive cutaneous changes, the elementary dermatological forms and a descriptio: 
of the principal syndromes derived from them. The Nosology of the Dermatoses is taken 
up—reviewing the diseases of the skin itself, the pathological entities with a definite etio! 
ogy, classified according to the nature of their cause. The third part, Therapeutic Notes 
contains the essential data required for dermatological treatment and prescriptions which 
are indispensable. 


By J. Darigr, Physician to the Hépital Saint-Louis, Member of the Academy of Medicine, Paris, 
France; Honorary Member of the American Dermatological Association, etc. Authorized Trans- 
lation from the second French edition. Edited with notes by S. Pottirzer, M.D., New York; 
Ex-President of the American Dermatological Association; Corresponding Member of the Frenc! 
Society of Dermatology and Syphilography, etc. 


Octavo, 770 pages, illustrated with 204 engravings and 4 colored plates. Cloth, $8.50, net. 


New (2d) Edition 


Thompson on Syphilis 


ye work is devoted chiefly to diagnosis and treatment. Under clinical diagnosis you 
detailed and thorough consideration of the chancre, lymphatic glands, cutaneous lesi: 
syphilis of the appendages of the skin, mucous membranes and general symptoms. The cha, 
on laboratory diagnosis is made especially full since the necessity of laboratory aid is more evic 
for the successful treatment of syphilis than any other disease. This includes collection of mater 
dark-field illumination, staining, complete details on the Wassermann and other modifications 
this test, including Noguchi’s, Hecht-Weinberg, Thompson’s, other serological tests, and 
Cerebrospinal Fluid and its examination, etc. 


Treatment includes general treatment—specific treatment—mercury, the arsenics, iodin, w 
the various methods of administration and remarks on their comparative values—symptom 
and special treatment. Then follow fourteen exhaustive chapters on Regional Syphilis 
Congenital Syphilis where again, Prognosis, Diagnosis, Prophylaxis and Treatment are cove! 


Since the appearance of the first edition the author has been particularly impressed with 
importance of Visceral Syphilis. Consequently, after carefully reviewing the literature, he | 
practically rewritten the sections dealing with it. All new material of importance has been ad 
and certain sections, for example that on Syphilodermata, have been amplified. The aut! 
emphasizes the practical clinical aspects of the subjects under discussion. Only those methods 
diagnosis and treatment which have proved to be useful and efficient are included. _Ilustratio 
to a large extent, are from photographs taken by the author. 


By Loyp THompson, M.D., Physician to the Syphilis Clinic, Government Free Bath Hou 
Visiting Urologist to St. Joseph’s Hospital; Consulting Pathologist to the Leo N. Levy Memori 
Hospital, Hot Springs, Arkansas; Lieutenant-Colonel, Medical Corps, U. S. Army, etc. Octa\ 
486 pages, with 81 engravings; and 7 colored plates. Cloth, $7.00 net. 
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Vol. II, Ready. Vol. III and Vol. IV, Shortly 


Surgical Diagnosis 
and Treatment 


BY EMINENT SURGICAL AUTHORITIES 


EDITED BY 


ALBERT J. OCHSNER, M.D., F.A.CS. 


fessor of Surgery in the University of Illinois; Surgeon-in-Chief to the Augustana and St. Mary's 
Hospitals, Chicago, 


Four octavo volumes of about 850 pages each, with over 2000 illustrations, 
many in colors. Cloth, per set, $40.00, net; in Canada, $45.00, net 


Seventy-six of America’s Greatest Surgeons 


Have Written it 


It in every sense reflects the current practice and thought of the most intensely active surgeons 
of this continent. Its chapters tell the why and how in the solution of each surgical problem, 
what to do and what to avoid. It brings you in touch with the actual experience, reasoning and 
practical methods of men eminent in all parts of the country. Each one describes intimately 
his methods of diagnosis, his plans for treatment before and after operation and gives his judg- 
ment regarding them. This monumental work gives you the opinions not of one man, but the 
combined experience, skill and advice of seventy-six of our foremost surgeons. 


Each man writes on the field in which he 
has achieved greatest success and fame 


You will find nothing here that smacks of what is copied from text-books; but only fresh 
material that represents the living work of today done by those who are the outstanding surgical 
authorities of the country. The illustrations are almost, if not quite, as important as the text, 
so illuminating are they. Time and time again you will find whole series devoted to the detailed 
lisclosure of each step of a particular operation. The technique of difficult procedures is made 
wonderfully clear and easily grasped through these admirable illustrations. Thoroughness is 
the keynote of the entire work. No expense or pains have been spared in its preparation. Proofs 
have been revised and again revised to insure smoothness of diction and the inclusion of all 
up-to-date material up to the very minute of going to press. Destined to be the Standard 
American Authority on Surgery, this work should find a place in the library of every Practitioner, 
Specialist and Surgeon for its value in daily use and as THE authoritative reference. 
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Principles and Practice 


(2nd) 


of Surgery — Ashhurst Edition 


\ [ UCH new matter has been introduced, some sections have been entirely rewritten, and all 
‘i ortions of the volume have been thoroughly revised and brought up to date. These addi- 
tions have added about — pages to the volume, in spite of continued efforts at conciseness of 


expression and omission of the unessential. 


T= growing importance of Reconstructive Surgery caused the author to collate all material 
on the subject in an entirely new chapter. The chapter on Gunshot Wounds has been entirely 
rewritten, as have also the sections in other chapters dealing with Shock, Infected Wounds, Car- 
cinoma of the Tongue, Empyema, Typhoid Carriers and Surgery of the Pancreas. 


Gaye new colored plates and over one hundred new illustrations have been inserted. Most of 
the new skiagraphs are from the writer’s services at the Episcopal and Orthopedic Hospitals 
and from the Walter Reed General Hospital. The photographs illustrating the Carrel-Dakin 
method of wound treatment are from the latter hospital. e work is divided into three parts. 
Nine chapters are devoted to General Surgery, seven chapters to Systemic Surgery, and thirteen 
chapters to Regional Surgery. Students and practitioners alike will find this text of immensely 
practical value. 


By ASTLEY P. C. ASHHURST, A.B., M.D., F.A.C.S., Associate in Surgery, University of Penn- 
sylvania; Surgeon to the Episcopal Hospital and to the Philadelphia Orthopedic Hospital and Infirmary 
for Nervous Diseases; Colonel, Medical Reserve Corps, United States Army. Octavo, 1202 pages, with 
14 coloréd plates and 1129 illustrations in the text, mostly original. Cloth, $10.00, net. 


Kanavel—Infections of the Hand 


A GUIDE TO THE SURGICAL TREATMENT OF ACUTE AND CHRONIC SUPPURATIVE 
PROCESSES IN THE FINGERS, HAND AND FOREARM. 


. I ‘HE present revision covers fully the knowledge gained during the great war upon gas bacillus 
and streptococci infections and contains a new chapter upon the restoration of function in 
infected hands. 


Beginning with the experimental and anatomical studies upon which deductions are founded, 
the reader is given a clear understanding of the basis for proper surgical procedures. While dog 
matic statements as to the proper site for incisions might be made, yet they could hold true onl) 
for the usual case, and it is only by a proper appreciation of the underlying pathogenesis that th 
surgeon will be equipped to care for the unusual and more dreaded cases. 


In a given infection the surgeon should first read the chapter upon ‘‘ Diagnosis and Treatment 
in General.’ This will indicate into which group the particular case will fall and will direct him 
to the proper sections where such cases are discussed in detail. Warning should still be given 
as to care in the diagnosis and treatment of tenosynovitis. An increasing experience has demon 
strated that with careful, intelligently directed treatment, hands suffering even from this dreaded 
complication may be restored to complete function. 


THE AMERICAN JOURNAL OF THE MEDICAL SCIENCES, says: 


“The value of the monograph cannot be overestimated. After carefully reading 
it there is no excuse for the operator who does not immediately get better results 
with his cases of infected hands.” 


By ALLEN B. KANAvEL, M.D., Professor of Surgery, Northwestern University; Attending 


Surgeon, Wesley and Cook County Hospitals, Chicago. Octavo, 500 pages, with 185 illustration 
Cloth, $5.50 ne! 
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ANNOUNCEMENT 


BY THE 


National Board of Medical Examiners 


HERE has been such a widespread demand for an opportunity to 

secure the Certificate of the National Board of Medical Examiners 
by examination, that the Board has now adopted and will put into effect 
at once, the following plan: Part I, to consist of a written examination 
in the six fundamental medical sciences: Anatomy, including histology 
and embryology; Physiology; Physiological Chemistry; General Path- 
ology; Bacteriology; Materia Medica and Pharmacology. Part II, to 
consist of a written examination in the four following subjects: Medicine, 
including pediatrics, neuropsychiatry and therapeutics; Surgery, including 
applied anatomy, surgical pathology and surgical specialties; Obstetrics 
and Gynecology; Public Health, including hygiene and medica! juris- 
prudence. Part III, to consist of a practical examination in each of the 
following four subjects: Clinical Medicine, including medical pathology, 
applied physiology, clinical chemistry, clinical microscopy and derma- 
tology; Clinical Surgery, including applied anatomy, surgical pathology, 
operative surgery and the surgical specialties of the diseases of the eye, 
ear, nose and throat; Obstetrics and Gynecology; Public Health, includ- 
ing sanitary bacteriology and the communicable diseases. 


Parts I and II will be conducted as written examinations in Class A 
Medical Schools and Part III will be entirely practical and clinical. In 
order to facilitate the carrying out of Part III, subsidiary boards will be 
appointed in the following cities: Boston, New York, Philadelphia, Min- 
neapolis, lowa City, San Francisco, Denver, New Orleans, Baltimore, 
Galveston, Cleveland, St. Louis, Chicago, Washington (D. C.) and Nash- 
ville, and these boards will function under the direction of the National 
Board. The fee of $25 for the first part, $25 for the second part and $50 
for the third part will be charged. In order to help the Board the Carnegie 
Foundation has appropriated $100,000 over a period of five years. 


At the Annual Meeting held June 13, 1921, in Boston, the following 
officers were elected: M. W. Ireland, Surgeon-General, President; J. S. 
Rodman, M.D., Secretary-Treasurer; E. S. Elwood, Managing Director. 


Mr. Elwood will personally visit all Class A Schools during the college 
year to further explain the examination, etc., to those interested. Further 
information may be had from the Secretary-Treasurer, Medical Arts 
Building, Philadelphia. 
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THE BATTLE CREEK SANITARIUM AND HOSPITAL 


Established 1866 
MEDICAL OBSTETRICAL ORTHOPEDIC 
NEUROLOGICAL SURGICAL RECONSTRUCTIVE 


EDUCATIONAL DEPARTMENTS 
Training School for Nurses Normal School of Physical Education 
School of Home Economics and Dietetics 
Students received on favorable terms. Registered trained nurses, dietitians and physical directors supplied, 


DESCRIPTIVE LITERATURE MAILED FREE UPON REQUEST 


THE BATTLE CREEK SANITARIUM 
BATTLE CREEK Box 247 MICHIGAN 


The METABOLOR 


ASAL METABOLISM is readily 
obtained with the Metabolor, 
which is the most sturdy instrument 
of high quality construction. There 
are many advantages in this instru- 
ment leading to more accurate read- 
ings, which our catalog explains. 


What is Dyspnoea? 


You can measure dyspnoea with the 
ventilation dial, while treating pneu- 
monia with oxygen. The relation of 
ventilation to cardiac and pulmonary 
diseases can now be investigated 
clinically with this instrument. 


Let us mail you our catalog 


Toledo Technical Appliance Company 
TOLEDO, OHIO 
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Value Beyond Price 


4 


Is a special dry milk of high nutritive value, and is 
indicated in 


Infant feeding and for all cases requiring a diet easy to 
digest and exceptionally nutritious. 


Prescribe 
Because 
It has retained all of its vitamines. 


It is milk in a safe and most digestible form. 
It is of uniform quality. 


Send for Samples and Literature 


THE DRY MILK COMPANY - - + ~- 13 Park Row, New York, N. Y. 


“‘An International Institution for the Study and Production of Pure Milk Products.” 
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2 | The Management of an Infant’s Diet | t 


Malnutrition, 
Marasmus or Atrophy 


Mellin’s Food Fat . A9 


4 level tablespoonfuls Protein. . . 2.28 


Skimmed Milk Carbohydrates . 6.59 


Analysis: Salts 


Water ater 


8 fluidounces 100.00 

The principal carbohydrate in Mellin’s Food is maltose, which seems to bh: 
particularly well adapted in the feeding of poorly nourished infants. Marked 
benefit may be expected by beginning with the above formula and gradually in 
creasing the Mellin’s Food until a gain in weight is observed. Relative ly large 
amounts of Mellin’s Food may be given, as maltose is immediately available 
nutrition. The limit of assimilation for maltose is much higher than other sugars 
and the reason for increasing this energy-giving carbohydrate is the minimum 
amount of fat in the diet made necessary from the well-known inability of marasmic 
infants to digest enough fat to satisfy their nutritive needs. 


Mellin’s Food Company, Boston, Mass. 
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The Premier Digitalis 


is the digitalis which gives you results when others have failed 


DIGIFOLINE, “CIBA’ 


will stand this test 


according to actual experiences of physicians 


Tablets and Liquid Ampules vse 


INTRAVENOUS USE 


Physiologically Standardized 


REGISTERED 


CIBA COMPANY 


INCORPORATED 


Cedar and Washington Streets, New York City 


A 
Bt 
| ve 
| 

p: 
{ 
AND 
TRADE MARK 

\ 


